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SEQUENCE LISTING 

<110> Dattwyler, Raymond J. 
Seinost , Gerald 
Dykhuizen, Danial 
Luft, Benjamin J. 
Maria J.C. Gomes -Solecki 

<120> Groups of Borrelia burgdorferi and 

Borrelia afzelii That Cause Lyme Disease in Humans 



<130> 2631.1002-001 

<150> US 60/140, 042 
<151> 1999-06-18 

<160> 84 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 1 

aaagaataca ttaagtgcga tatt 

<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 2 

caatccactt aatttttgtg ttattag 

<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 3 

ttgttagcag gagcttatgc aatatc 

<210> 4 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer 
<400> 4 

gggcttgtaa gctctttaac tg 

<210> 5 
<211> 573 
<212> DNA 

<213> borrelia burgdorferi 

<220> 

<221> CDS 

<222> (1) . . . (573) 

<400> 5 

atg get tgt aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
! 5 10 15 

get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 
20 25 30 



ttg ctg tea tct ata gat gag ctt get aaa get att ggt aaa aaa ata 

Leu Leu Ser Ser He Asp Glu Leu Ala Lys Ala He Gly Lys Lys He 

50 55 60 

aaa aac gat ggt agt tta gat aat gaa gca aat cgc aac gag tea ttg 

Lys Asn Asp Gly Ser Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu 

65 70 75 80 

tta gca gga get tat aca ata tea acc tta ata aca caa aaa tta agt 

Leu Ala Gly Ala Tyr Thr He Ser Thr Leu He Thr Gin Lys Leu Ser 

85 90 95 



aaa tgc tct gaa gag ttt agt act aaa eta aaa gat aat cat gca cag 
Lys Cys Ser Glu Glu Phe Ser Thr Lys Leu Lys Asp Asn His Ala Gin 
115 120 125 

ctt ggt ata cag ggc gtt act gat gaa aat gca aaa aaa get att tta 
Leu Gly He Gin Gly Val Thr Asp Glu Asn Ala Lys Lys Ala He Leu 
130 135 140 

aaa gca aat gca gcg ggt aaa gat aag ggc gtt gaa gaa ctt gaa aag 
Lys Ala Asn Ala Ala Gly Lys Asp Lys Gly Val Glu Glu Leu Glu Lys 
145 150 155 160 

ttg tec gga tea tta gaa age tta tea aaa gca get aaa gag atg ctt 
Leu Ser Gly Ser Leu Glu Ser Leu Ser Lys Ala Ala Lys Glu Met Leu 
165 170 175 



22 



48 



96 



att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 144 
He Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 



192 



240 



288 



aaa tta aac gga tea gaa ggt tta aag gaa aag att gee gca get aag 336 
Lys Leu Asn Gly Ser Glu Gly Leu Lys Glu Lys He Ala Ala Ala Lys 
100 105 110 



384 



432 



480 



528 



47 

get aat tea gtt aaa gag ctt aca age cct gtt gtc cat gga tec 573 

Ala Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val His Gly Ser 
180 185 190 



<210> 6 
<211> 191 
<212> PRT 

<213> borrelia burgdorferi 
<400> 6 

Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 

15 10 15 

Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 

20 25 30 

He Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 

35 40 45 

Leu Leu Ser Ser He Asp Glu Leu Ala Lys Ala He Gly Lys Lys He 

50 55 ' 60 

Lys Asn Asp Gly Ser Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu 
65 70 75 80 

Leu Ala Gly Ala Tyr Thr He Ser Thr Leu He Thr Gin Lys Leu Ser 

85 90 95 

Lys Leu Asn Gly Ser Glu Gly Leu Lys Glu Lys He Ala Ala Ala Lys 

100 105 HO 

Lys Cys Ser Glu Glu Phe Ser Thr Lys Leu Lys Asp Asn His Ala Gin 

115 120 125 

Leu Gly He Gin Gly Val Thr Asp Glu Asn Ala Lys Lys Ala He Leu 

130 135 140 

Lys Ala Asn Ala Ala Gly Lys Asp Lys Gly Val Glu Glu Leu Glu Lys 
145 150 155 160 

Leu Ser Gly Ser Leu Glu Ser Leu Ser Lys Ala Ala Lys Glu Met Leu 

165 170 175 

Ala Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val His Gly Ser 
180 185 190 



<210> 7 

<211> 557 

<212> DNA 

<213> Borrelia burgdorferi 

<220> 

<221> CDS 

<222> (1) . . . (557) 

<400> 7 

atg get tgt aat aat tea gga aaa gat ggg aat gca tct gca aat tct 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Ala Ser Ala Asn Ser 
! 5 10 15 



get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 
20 25 30 



96 



4f 

att aca gaa tct aac gca gtt gtt ctg gcc gtg aaa gaa gtt gag acc 
lie Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu Val Glu Thr 
35 40 45 

tta ctt gca tct ata gat gaa ctt get acc aaa get att ggt aaa aaa 
Leu Leu Ala Ser He Asp Glu Leu Ala Thr Lys Ala He Gly Lys Lys 
50 55 60 

ata ggc aat aat ggt tta gag gcc aat cag agt aaa aac aca tea ttg 
He Gly Asn Asn Gly Leu Glu Ala Asn Gin Ser Lys Asn Thr Ser Leu 
65 70 75 80 



tta tea gga get tat gca ata tct gac eta ata gca gaa aaa tta aat 
Leu Ser Gly Ala Tyr Ala He Ser Asp Leu He Ala Glu Lys Leu Asn 
85 90 95 

qta ttg aaa aat gaa gaa tta aag gaa aag att gat aca get aag caa 
Val Leu Lys Asn Glu Glu Leu Lys Glu Lys He Asp Thr Ala Lys Gin 
100 105 HO 

tgt tct aca gaa ttt act aat aaa eta aaa agt gaa cat gca gtg ctt 
Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu His Ala Val Leu 
115 120 125 

ggt ctg gac aat ctt act gat gat aat gca caa aga get att tta aaa 
Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala Gin Arg Ala He Leu Lys 
130 135 140 

aaa cat gca aat aaa gat aag ggt get gca gaa ctt gaa aag tta ttt 
Lys His Ala Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe 
145 150 155 160 

aaa gcg gta gaa aac tta tea aaa gca get caa gac aca tta aaa aat 
Lys Ala Val Glu Asn Leu Ser Lys Ala Ala Gin Asp Thr Leu Lys Asn 
7 165 170 175 

get gtt aaa gag ctt aca agt cct att gt 
Ala Val Lys Glu Leu Thr Ser Pro He 
180 185 



144 



192 



240 



288 



336 



384 



432 



480 



528 



557 



<210> 8 
<211> 185 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 8 

Met Ala Cys Asn 
1 

Ala Asp Glu Ser 
20 

He Thr Glu Ser 
35 

Leu Leu Ala Ser 
50 

He Gly Asn Asn 
65 

Leu Ser Gly Ala 



Asn Ser Gly Lys 
5 

Val Lys Gly Pro 

Asn Ala Val Val 
40 

He Asp Glu Leu 
55 

Gly Leu Glu Ala 
70 

Tyr Ala He Ser 
85 



Asp Gly Asn Ala 
10 

Asn Leu Thr Glu 
25 

Leu Ala Val Lys 

Ala Thr Lys Ala 
60 

Asn Gin Ser Lys 
75 

Asp Leu He Ala 
90 



Ser Ala Asn Ser 
15 

He Ser Lys Lys 
30 

Glu Val Glu Thr 
45 

He Gly Lys Lys 

Asn Thr Ser Leu 
80 

Glu Lys Leu Asn 
95 



'5 



41 

-5r/TtT2 

Val Leu Lys Asn Glu Glu Leu Lys Glu Lys He Asp Thr Ala Lys Gin 

100 105 11° 

Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu His Ala Val Leu 

115 120 125 

Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala Gin Arg Ala He Leu Lys 

130 135 140 

Lys His Ala Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe 
145 150 155 160 

Lys Ala Val Glu Asn Leu Ser Lys Ala Ala Gin Asp Thr Leu Lys Asn 

165 170 175 

Ala Val Lys Glu Leu Thr Ser Pro He 
180 185 



<210> 9 

<211> 579 

<212> DNA 

<213> Borrelia burgdorferi 

<220> 

<221> CDS 

<222> (1)...(579) 

atg°act tta ttt. tta ttt ata tct tgt aat aat tea ggg aaa gat ggg 
Met Thr Leu Phe Leu Phe He Ser Cys Asn Asn Ser Gly Lys Asp Gly 
15 10 15 

aat aca tct gca aat tct get gat gag tct gtt aaa ggg cct aat ctt 
Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu 
20 25 30 

aca gaa ata agt aaa aaa att acg gat tct aat gcg gtt tta ctt get 
Thr Glu He Ser Lys Lys He Thr Asp Ser Asn Ala Val Leu Leu Ala 
35 40 45 

gtg aaa gag gtt gaa gcg ttg ctg tea tct ata gat gaa att get get 
Val Lys Glu Val Glu Ala Leu Leu Ser Ser He Asp Glu He Ala Ala 
50 55 60 

aaa get att ggt aaa aaa ata cac caa aat aat ggt ttg gat ace gaa 
Lys Ala He Gly Lys Lys He His Gin Asn Asn Gly Leu Asp Thr Glu 
65 70 75 80 

aat aat cac aat gga tea ttg tta gcg gga get tat gca ata tea ace 
Asn Asn His Asn Gly Ser Leu Leu Ala Gly Ala Tyr Ala He Ser Thr 
85 90 95 

eta ata aaa caa aaa tta gat gga ttg aaa aat gaa gga tta aag gaa 
Leu He Lys Gin Lys Leu Asp Gly Leu Lys Asn Glu Gly Leu Lys Glu 
100 105 HO 

aaa att gat gcg get aag aaa tgt tct gaa aca ttt act aat aaa tta 
Lys He Asp Ala Ala Lys Lys Cys Ser Glu Thr Phe Thr Asn Lys Leu 
115 120 125 

aaa gaa aaa cac aca gat ctt ggt aaa gaa ggt gtt act gat get gat 
Lys Glu Lys His Thr Asp Leu Gly Lys Glu Gly Val Thr Asp Ala Asp 
130 135 140 



48 



96 



144 



192 



240 



288 



336 



384 



432 




gca aaa gaa gcc att tta aaa aca aat ggt act aaa act aaa ggt get 480 
Ala Lys Glu Ala lie Leu Lys Thr Asn Gly Thr Lys Thr Lys Gly Ala 

145 150 IBS 

gaa gaa ctt gga aaa tta ttt gaa tea gta gag gtc ttg tea aaa gca 
Glu Glu Leu Gly Lys Leu Phe Glu Ser Val Glu Val Leu Ser Lys Ala 
165 170 175 

get aaa gag atg ctt get aat tea gtt aaa gag ctt aca age cct gtt 
Ala Lys Glu Met Leu Ala Asn Ser Val Lys Glu Leu Thr Ser Pro Val 

185 190 



180 



gtg 
Val 



528 



576 



579 



<210> 10 
<211> 193 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 10 
Met Thr Leu Phe 
1 

Asn Thr Ser Ala 
20 

Thr Glu lie Ser 
35 

Val Lys Glu Val 
50 

Lys Ala lie Gly 
65 

Asn Asn His Asn 

Leu lie Lys Gin 
100 

Lys lie Asp Ala 
115 

Lys Glu Lys His 
130 

Ala Lys Glu Ala 
145 

Glu Glu Leu Gly 

Ala Lys Glu Met 
180 

Val 



Leu Phe lie Ser 
5 

Asn Ser Ala Asp 

Lys Lys He Thr 
40 

Glu Ala Leu Leu 
55 

Lys Lys He His 
70 

Gly Ser Leu Leu 
85 

Lys Leu Asp Gly 

Ala Lys Lys Cys 
120 

Thr Asp Leu Gly 
135 

He Leu Lys Thr 
150 

Lys Leu Phe Glu 
165 

Leu Ala Asn Ser 



Cys Asn Asn Ser 
10 

Glu Ser Val Lys 
25 

Asp Ser Asn Ala 

Ser Ser He Asp 
60 

Gin Asn Asn Gly 
75 

Ala Gly Ala Tyr 
90 

Leu Lys Asn Glu 
105 

Ser Glu Thr Phe 

Lys Glu Gly Val 
140 

Asn Gly Thr Lys 
155 

Ser Val Glu Val 
170 

Val Lys Glu Leu 
185 



Gly Lys Asp Gly 
15 

Gly Pro Asn Leu 
30 

Val Leu Leu Ala 
45 

Glu He Ala Ala 

Leu Asp Thr Glu 
80 

Ala He Ser Thr 
95 

Gly Leu Lys Glu 
110 

Thr Asn Lys Leu 
125 

Thr Asp Ala Asp 

Thr Lys Gly Ala 
160 

Leu Ser Lys Ala 
175 

Thr Ser Pro Val 
190 



<210> 11 
<211> 582 
<212> DNA 

<213> Borrelia brgdorferi 



<220> 
<221> CDS 



5r 

<222> (1)...(582) 

atH^ct^ta ttt tta ttt ata tct tgt aat aat tea ggg aaa gat ggg 48 
Me? Tnr Leu Phe Leu Phe lie Ser Cys Asn Asn Ser Gly Lys Asp Gly 
! 5 10 15 



aat aca tct qca aat tct get gat gag tct gtt aaa ggg cct aat ctt 
Asn Tnr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu 
20 25 30 

aca gaa ata agt aaa aaa att acg gat tct aat gcg gtt tta ctt get 
Thr Glu He sir Lys Lys lie Thr Asp Ser Asn Ala Val Leu Leu Ala 
35 40 45 

ata aaa aaq qtt gaa gcg ttg ctg tea tct ata gat gag ctt get aaa 
?al lys Glu Val Glu 111 Leu Leu Ser Ser lie Asp Glu Leu Ala Lys 
50 55 60 

act att ggt aaa aaa ata aaa aac gat ggt agt tta gat aat gaa gca 
Ala lie Gly Lys Lys lie Lys Asn Asp Gly Ser Leu Asp Asn Glu Ala 
65 70 75 80 

aat cqc aac gag tea ttg tta gca gga get tat aca ata tea ace tta 
Asn Arg Asn Glu Ser Leu Leu Ala Gly Ala Tyr Thr lie Ser Thr Leu 
85 9° 95 

ata aca caa aaa tta agt aaa tta aac gga tea gaa ggt tta aag gaa 
lie Thr Gin Lys Leu Ser Lys Leu Asn Gly Ser Glu Gly Leu Lys Glu 
100 105 11° 

aag att gee gca get aag aaa tgc tct gaa gag ttt agt act aaa eta 
lys lie Ala Ala Ala Lys Lys Cys Ser Glu Glu Phe Ser Thr Lys Leu 
115 120 125 

aaa gat aat cat gca cag ctt ggt ata cag ggc gtt act gat gaa aat 
Lys Asp Asn His Ala Gin Leu Gly He Gin Gly Val Thr Asp Glu Asn 
130 135 140 

qca aaa aaa get att tta aaa gca aat gca gcg ggt aaa gat aag ggc 
IS Lys Lys Ala He Leu Lys Ala Asn Ala Ala Gly Lys Asp Lys Gly 

145 150 155 

qtt qaa gaa ctt gaa aag ttg tec gga tea tta gaa age tta tea aaa 
?al Si Glu Leu Glu Lys Leu Ser Gly Ser Leu Glu Ser Leu Ser Lys 
165 170 175 

qca get aaa gag atg ctt get aat tea gtt aaa gag ctt aca age cct 
Ma III Lys Glu Met Leu Ala Asn Ser Val Lys Glu Leu Thr Ser Pro 
180 185 I 90 

gtt gtg 
Val Val 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



582 



<210> 12 
<211> 194 
<212> PRT 




<213> Borrelia brgdorferi 



<400> 12 



Met 


Thr 


Leu 


Phe 


Leu 


Phe 


He 


Ser Cys Asn 


Asn 


Ser 


Gly Lys 


Asp 


Gly 


1 








5 






10 










15 




Asn 


Thr 


Ser 


Ala 


Asn 


Ser 


Ala 


Asp Glu Ser 


Val 


Lys 


Gly 


Pro 


Asn 


Leu 








20 








25 








30 






Thr 


Glu 


He 


Ser 


Lys 


Lys 


He 


Thr Asp Ser 


Asn 


Ala 


Val 


Leu 


Leu 


Ala 






35 










40 






45 








Val 


Lys 


Glu 


Val 


Glu 


Ala 


Leu 


Leu Ser Ser 


He 


Asp 


Glu 


Leu 


Ala 


Lys 




50 










55 






60 










Ala 


He 


Gly 


Lys 


Lys 


He 


Lys 


Asn Asp Gly 


Ser 


Leu 


Asp 


Asn 


Glu 


Ala 


65 










70 






75 










80 


Asn 


Arg 


Asn 


Glu 


Ser 


Leu 


Leu 


Ala Gly Ala Tyr 


Thr 


He 


Ser 


Thr 


Leu 










85 






90 










95 




lie 


Thr 


Gin 


Lys 


Leu 


Ser 


Lys 


Leu Asn Gly 


Ser 


Glu 


Gly Leu 


Lys 


Glu 








100 








105 








110 






Lys 


He 


Ala 


Ala 


Ala 


Lys 


Lys 


Cys Ser Glu 


Glu 


Phe 


Ser 


Thr 


Lys 


Leu 






115 










120 






125 








Lys 


Asp 


Asn 


His 


Ala 


Gin 


Leu 


Gly He Gin 


Gly Val 


Thr 


Asp 


Glu 


Asn 




130 










135 






140 










Ala 


Lys 


Lys 


Ala 


He 


Leu 


Lys 


Ala Asn Ala Ala Gly 


Lys 


Asp 


Lys 


Gly 


145 










150 






155 










160 


Val 


Glu 


Glu 


Leu 


Glu 


Lys 


Leu 


Ser Gly Ser 


Leu 


Glu 


Ser 


Leu 


Ser 


Lys 










165 






170 










175 




Ala 


Ala 


Lys 


Glu 


Met 


Leu 


Ala 


Asn Ser Val 


Lys 


Glu 


Leu 


Thr 


Ser 


Pro 








180 








185 








190 






Val 


Val 



























<210> 13 
<211> 576 
<212> DNA 

<213> Borrelia burgdorferi 

<220> 

<221> CDS 

<222> (1) . . . (576) 

<400> 13 

atg act tta ttt tta ttt ata tct tgt aat aat tea gga aaa gat ggg 48 
Met Thr Leu Phe Leu Phe He Ser Cys Asn Asn Ser Gly Lys Asp Gly 
15 10 15 

aat gca tct gca aat tct get gat gag tct gtt aaa ggg cct aat ctt 96 
Asn Ala Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu 
20 25 30 

aca gaa ata agt aaa aaa att aca gaa tct aac gca gtt gtt ctg gec 144 
Thr Glu He Ser Lys Lys He Thr Glu Ser Asn Ala Val Val Leu Ala 
35 40 45 

gtg aaa gaa gtt gag acc tta ctt gca tct ata gat gaa ctt get acc 192 
Val Lys Glu Val Glu Thr Leu Leu Ala Ser He Asp Glu Leu Ala Thr 
50 55 60 



aaa get att ggt aaa aaa ata ggc aat aat ggt tta gag gec aat cag 24 0 
Lys Ala lie Gly Lys Lys lie Gly Asn Asn Gly Leu Glu Ala Asn Gin 
65 70 75 80 

agt aaa aac aca tea ttg tta tea gga get tat gca ata tct gac eta 288 
Ser Lys Asn Thr Ser Leu Leu Ser Gly Ala Tyr Ala lie Ser Asp Leu 
85 90 95 

ata gca gaa aaa tta aat gta ttg aaa aat gaa gaa tta aag gaa aag 336 
lie Ala Glu Lys Leu Asn Val Leu Lys Asn Glu Glu Leu Lys Glu Lys 
100 105 110 

att gat aca get aag caa tgt tct aca gaa ttt act aat aaa eta aaa 3 84 
lie Asp Thr Ala Lys Gin Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys 
115 120 125 

agt gaa cat gca gtg ctt ggt ctg gac aat ctt act gat gat aat gca 432 
Ser Glu His Ala Val Leu Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala 
130 135 140 

caa aga get att tta aaa aaa cat gca aat aaa gat aag ggt get gca 480 
n Gin Arg Ala lie Leu Lys Lys His Ala Asn Lys Asp Lys Gly Ala Ala 

145 150 155 160 



gaa ctt gaa aag tta ttt aaa gcg gta gaa aac tta tea aaa gca get 52 8 
Glu Leu Glu Lys Leu Phe Lys Ala Val Glu Asn Leu Ser Lys Ala Ala 
165 170 175 

caa gac aca tta aaa aat get gtt aaa gag ctt aca agt cct att gtg 576 
Gin Asp Thr Leu Lys Asn Ala Val Lys Glu Leu Thr Ser Pro lie Val 
180 185 190 



<210> 14 

<211> 192 

<212> PRT 

<213> Borrelia burgdorferi 



<400> 14 



Met 


Thr 


Leu 


Phe 


Leu 


Phe 


He 


Ser Cys 


Asn 


Asn 


Ser 


Gly Lys 


Asp 


Gly 


1 








5 








10 










15 




Asn 


Ala 


Ser 


Ala 
20 


Asn 


Ser 


Ala 


Asp Glu 
25 


Ser 


Val 


Lys 


Gly 


Pro 
30 


Asn 


Leu 


Thr 


Glu 


He 
35 


Ser 


Lys 


Lys 


He 


Thr Glu 
40 


Ser 


Asn 


Ala 


Val 
45 


Val 


Leu 


Ala 


Val 


Lys 
50 


Glu 


Val 


Glu 


Thr 


Leu 
55 


Leu Ala 


Ser 


He 


Asp 
60 


Glu 


Leu 


Ala 


Thr 


Lys 


Ala 


He 


Gly 


Lys 


Lys 


He 


Gly Asn 


Asn 


Gly Leu 


Glu 


Ala 


Asn 


Gin 


65 










70 








75 










80 


Ser 


Lys 


Asn 


Thr 


Ser 
85 


Leu 


Leu 


Ser Gly 


Ala 
90 


Tyr 


Ala 


He 


Ser 


Asp 
95 


Leu 


He 


Ala 


Glu 


Lys 
100 


Leu 


Asn 


Val 


Leu Lys 
105 


Asn 


Glu 


Glu 


Leu 


Lys 
110 


Glu 


Lys 


He 


Asp 


Thr 
115 


Ala 


Lys 


Gin 


Cys 


Ser Thr 
120 


Glu 


Phe 


Thr 


Asn 
125 


Lys 


Leu 


Lys 


Ser 


Glu 
130 


His 


Ala 


Val 


Leu 


Gly 
135 


Leu Asp 


Asn 


Leu 


Thr 
140 


Asp 


Asp 


Asn 


Ala 



-1 0/10 ? 

Gin Arg Ala He Leu Lys Lys His Ala Asn Lys Asp Lys Gly Ala Ala 
145 150 155 160 

Glu Leu Glu Lys Leu Phe Lys Ala Val Glu Asn Leu Ser Lys Ala Ala 

165 170 175 

Gin Asp Thr Leu Lys Asn Ala Val Lys Glu Leu Thr Ser Pro lie Val 
180 185 190 



<210> 15 

<211> 576 

<212> DNA 

<213> borrelia burgdorferi 

<220> 
<221> CDS 
<222> (1) . . . (576) 

i- atg°act 5 tta ttt tta ttt ata tct tgt aat aat tea aga aaa gat ggg 

/s rfs* * Met Thr Leu Phe Leu Phe lie Ser Cys Asn Asn Ser Arg Lys Asp Gly 
x 5 10 15 

aat gca tct aca aat tct gcc gat gag tct gtt aaa ggg cct aat ctt 
Asn Ala Ser Thr Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu 
20 25 30 

aca gaa ata agt aaa aaa att aca gaa tct aac gca gtt gtt ctg gcc 
Thr Glu He Ser Lys Lys He Thr Glu Ser Asn Ala Val Val Leu Ala 
35 40 45 

gtg aaa gaa gtt gag acc tta ctt gca tct ata gat gaa ctt get ace 
Val Lys Glu Val Glu Thr Leu Leu Ala Ser He Asp Glu Leu Ala Thr 
50 55 60 



aaa get att ggt aag aaa ata ggc aat aat ggt tta gag gcc aat cag 
Lvs Ala He Gly Lys Lys He Gly Asn Asn Gly Leu Glu Ala Asn Gin 
65 70 75 80 



agt aaa aac aca tea ttg tta tea gga get tat gca ata tct gac eta 
Ser Lys Asn Thr Ser Leu Leu Ser Gly Ala Tyr Ala He Ser Asp Leu 
85 90 95 

ata gca gaa aaa tta aat gta ttg aaa aat gaa gaa tta aag gaa aag 
He Ala Glu Lys Leu Asn Val Leu Lys Asn Glu Glu Leu Lys Glu Lys 
100 105 11° 

att gat aca get aag caa tgt tct aca gaa ttt act aat aaa eta aaa 
He Asp Thr Ala Lys Gin Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys 
115 120 125 

agt gaa cat gca gtg ctt ggt ctg gac aat ctt act gat gat aat gca 
Ser Glu His Ala Val Leu Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala 
130 135 140 

caa aga get att tta aaa aaa cat gca aat aaa gat aag ggt get gca 
Gin Arg Ala He Leu Lys Lys His Ala Asn Lys Asp Lys Gly Ala Ala 
145 150 155 160 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



gaa ctt gaa aag tta ttt aaa gcg 

Glu Leu Glu Lys Leu Phe Lys Ala 
165 

caa gac aca tta aaa aat get gtt 

Gin Asp Thr Leu Lys Asn Ala Val 
180 



S5 

gta gaa aac tta tea aaa gca get 528 

Val Glu Asn Leu Ser Lys Ala Ala 

170 175 

aaa gag ctt aca agt cct att gtg 576 

Lys Glu Leu Thr Ser Pro lie Val 

185 190 



X 



<210> 16 
<211> 192 
<212> PRT 

<213> borrelia burgdorferi 
<400> 16 

Met Thr Leu Phe Leu Phe lie Ser Cys Asn Asn Ser Arg Lys Asp Gly 

1 5 10 15 

Asn Ala Ser Thr Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu 

20 25 30 

Thr Glu lie Ser Lys Lys lie Thr Glu Ser Asn Ala Val Val Leu Ala 

35 40 45 

Val Lys Glu Val Glu Thr Leu Leu Ala Ser lie Asp Glu Leu Ala Thr 

50 55 60 

Lys Ala lie Gly Lys Lys lie Gly Asn Asn Gly Leu Glu Ala Asn Gin 
65 70 75 80 

Ser Lys Asn Thr Ser Leu Leu Ser Gly Ala Tyr Ala lie Ser Asp Leu 

85 90 95 

lie Ala Glu Lys Leu Asn Val Leu Lys Asn Glu Glu Leu Lys Glu Lys 

100 105 110 

lie Asp Thr Ala Lys Gin Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys 

115 120 125 

Ser Glu His Ala Val Leu Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala 

130 135 140 

Gin Arg Ala lie Leu Lys Lys His Ala Asn Lys Asp Lys Gly Ala Ala 
145 150 155 160 

Glu Leu Glu Lys Leu Phe Lys Ala Val Glu Asn Leu Ser Lys Ala Ala 

165 170 175 

Gin Asp Thr Leu Lys Asn Ala Val Lys Glu Leu Thr Ser Pro lie Val 
180 185 190 



<210> 17 
<211> 573 
<212> DNA 

<213> Borrelia burgdorferi 

<220> 

<221> CDS 

<222> (1) . . . (573) 

<400> 17 

atg act tta ttt tta ttt ata tct 
Met Thr Leu Phe Leu Phe lie Ser 
1 5 

aat aca tct gca aat tct get gat 
Asn Thr Ser Ala Asn Ser Ala Asp 
20 



tgt aat aat tea ggg aaa gat ggg 4 8 
Cys Asn Asn Ser Gly Lys Asp Gly 
10 15 

gag tct gtt aaa ggg cct aat ctt 96 
Glu Ser Val Lys Gly Pro Asn Leu 
25 30 



■ 12/102 " 



aca gaa ata agt aaa aaa att aca gaa tct aac gca gtt gtt etc gec 144 
Thr Glu lie Ser Lys Lys lie Thr Glu Ser Asn Ala Val Val Leu Ala 
35 40 45 

gtg aaa gaa gtt gaa act ttg ctt aca tct ata gat gag ctt get aaa 192 
Val Lys Glu Val Glu Thr Leu Leu Thr Ser lie Asp Glu Leu Ala Lys 
50 55 60 

get att ggt aaa aaa ata aaa aac gat gtt agt tta gat aat gag gca 240 
Ala lie Gly Lys Lys lie Lys Asn Asp Val Ser Leu Asp Asn Glu Ala 
65 70 75 80 

gat cac aac gga tea tta ata tea gga gca tat tta att tea aac tta 288 
Asp His Asn Gly Ser Leu He Ser Gly Ala Tyr Leu He Ser Asn Leu 
85 90 95 

ata aca aaa aaa ata agt gca ata aaa gat tea gga gaa ttg aag gca 33 6 
He Thr Lys Lys He Ser Ala He Lys Asp Ser Gly Glu Leu Lys Ala 
100 105 110 

gaa att gaa aag get aag aaa tgt tct gaa gaa ttt act get aaa tta 3 84 
Glu He Glu Lys Ala Lys Lys Cys Ser Glu Glu Phe Thr Ala Lys Leu 
115 120 125 

aaa ggt gaa cac aca gat ctt ggt aaa gaa ggc gtt act gat gat aat 432 
Lys Gly Glu His Thr Asp Leu Gly Lys Glu Gly Val Thr Asp Asp Asn 
130 135 140 

gca aaa aaa gee att tta aaa aca aat aat gat aaa act aag ggc get 4 80 
Ala Lys Lys Ala He Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly Ala 
145 150 155 160 

gat gaa ctt gaa aag tta ttt gaa tea gta aaa aac ttg tea aaa gca 528 
Asp Glu Leu Glu Lys Leu Phe Glu Ser Val Lys Asn Leu Ser Lys Ala 
165 170 175 

get aaa gag atg ctt act aat tea gtt aaa gag ctt aca age cct 573 
Ala Lys Glu Met Leu Thr Asn Ser Val Lys Glu Leu Thr Ser Pro 
180 185 190 



<210> 18 

<211> 191 

<212> PRT 

<213> Borrelia burgdorferi 



<400> 18 



Met 


Thr 


Leu 


Phe 


Leu 


Phe 


He 


Ser 


Cys 


Asn 


Asn 


Ser Gly Lys 


Asp 


Gly 


1 








5 










10 






15 




Asn 


Thr 


Ser 


Ala 


Asn 


Ser 


Ala 


Asp 


Glu 


Ser 


Val 


Lys Gly Pro 


Asn 


Leu 








20 










25 






30 






Thr 


Glu 


He 


Ser 


Lys 


Lys 


He 


Thr 


Glu 


Ser 


Asn 


Ala Val Val 


Leu 


Ala 






35 










40 








45 






Val 


Lys 


Glu 


Val 


Glu 


Thr 


Leu 


Leu 


Thr 


Ser 


He 


Asp Glu Leu 


Ala 


Lys 




50 










55 










60 






Ala 


He 


Gly Lys 


Lys 


He 


Lys 


Asn 


Asp 


Val 


Ser 


Leu Asp Asn 


Glu 


Ala 


65 










70 










75 






80 



0 



57 



Asp 


His 


Asn 


Gly 


Ser 


Leu 


He 


Ser Gly 


Ala Tyr 


Leu 


He 


Ser 


Asn 


Leu 








85 








90 








95 


Ala 


lie 


Thr 


Lys 


Lys 


He 


Ser 


Ala 


He Lys Asp Ser Gly Glu 


Leu 


Lys 






100 








105 








110 






Glu 


He 


Glu 


Lys 


Ala 


Lys 


Lys 


Cys Ser 


Glu Glu 


Phe 


Thr 


Ala 


Lys 


Leu 






115 








120 






125 








Lys 


Gly 


Glu 


His 


Thr 


Asp 


Leu 


Gly Lys 


Glu Gly 


Val 


Thr 


Asp 


Asp 


Asn 


130 










135 






140 










Ala 


Lys 


Lys 


Ala 


He 


Leu 


Lys 


Thr Asn 


Asn Asp 


Lys 


Thr 


Lys 


Gly Ala 


145 






150 






155 










160 


Asp 


Glu 


Leu 


Glu 


Lys 


Leu 


Phe 


Glu Ser 


Val Lys 


Asn 


Leu 


Ser 


Lys 


Ala 








165 








170 








175 




Ala 


Lys 


Glu 


Met 


Leu 


Thr 


Asn 


Ser Val 


Lys Glu 


Leu 


Thr 


Ser 


Pro 








180 








185 








190 







<210> 19 
<211> 553 
<212> DNA 

<213> Borrelia burgdorferi 

<220> 

<221> CDS 

<222> (1) . . . (553) 

<400> 19 

atg act tta ttt tta ttt ata tct tgt aat aat tea gga aaa gat ggg 
Met Thr Leu Phe Leu Phe He Ser Cys Asn Asn Ser Gly Lys Asp Gly 
X 5 10 15 

aat aca tct gca aat tct get gat gag tct gtt aaa ggg cct aat ctt 
Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu 
20 25 30 

aca gaa ata agt aaa aaa att aca gaa tct aac gca gtt gtt ctg get 
Thr Glu He Ser Lys Lys He Thr Glu Ser Asn Ala Val Val Leu Ala 
35 40 45 



aaa get att ggt aaa aaa ata gat aac aat get ggt ttg ggt get gaa 
Lys Ala He Gly Lys Lys He Asp Asn Asn Ala Gly Leu Gly Ala Glu 
65 70 75 80 



gaa aaa att aca aag get aag gat tgt tct gaa aaa ttc act aaa aaa 
Glu Lys He Thr Lys Ala Lys Asp Cys Ser Glu Lys Phe Thr Lys Lys 
115 120 125 



48 



96 



144 



gtg aaa gaa att gaa act ttg ctt gca tct ata gat gaa ctt get act 192 
Val Lys Glu He Glu Thr Leu Leu Ala Ser He Asp Glu Leu Ala Thr 
50 55 60 



240 



288 



gtg ggt caa aac gga tea ttg eta gca gga get tat gca ate tea act 
Val Gly Gin Asn Gly Ser Leu Leu Ala Gly Ala Tyr Ala He Ser Thr 
85 90 95 

gta ata ata gaa aaa ttg age aca tta aaa aat gta gaa gaa tta aaa 336 
Val He He Glu Lys Leu Ser Thr Leu Lys Asn Val Glu Glu Leu Lys 
100 105 HO 



384 



tta aaa gat age cgc gca gag ctt ggt 

Leu Lys Asp Ser Arg Ala Glu Leu Gly 
130 135 

gat gca aaa aaa get att tta aaa aca 

Asp Ala Lys Lys Ala lie Leu Lys Thr 
145 150 

get aaa gaa ctt aaa gag tta ttt gaa 

Ala Lys Glu Leu Lys Glu Leu Phe Glu 
165 

gcg get aaa gag atg eta aac aag t 

Ala Ala Lys Glu Met Leu Asn Lys 
180 



5t 

aaa aaa gat gee agt gat gat 432 
Lys Lys Asp Ala Ser Asp Asp 
140 

aat caa get aac gat aag ggt 480 
Asn Gin Ala Asn Asp Lys Gly 
155 160 

gca gta gaa age ttg tea aaa 52 8 
Ala Val Glu Ser Leu Ser Lys 
170 175 

553 



<210> 20 

<211> 184 

<212> PRT 

<213> Borrelia burgdorferi 



Met 


Thr 


Leu 


Phe 


Leu 


Phe 


He 


Ser 


Cys 


Asn 


Asn 


Ser 


Gly Lys 


Asp 


Gly 


1 








5 










10 








15 




Asn 


Thr 


Ser 


Ala 


Asn 


Ser 


Ala 


Asp 


Glu 


Ser 


val 


Lys 


Gly Pro Asn 


Leu 








20 










25 








30 






Thr 


Glu 


He 


Ser 


Lys 


Lys 


He 


Thr 


Glu 


Ser 


Asn 


Ala 


Val Val 


Leu 


Ala 






35 










40 










45 






Val 


Lys 


Glu 


He 


Glu 


Thr 


Leu 


Leu 


Ala 


Ser 


He 


Asp 


Glu Leu 


Ala 


Thr 




50 










55 










60 








Lys 


Ala 


He 


Gly 


Lys 


Lys 


He 


Asp 


Asn 


Asn 


Ala Gly 


Leu Gly Ala 


Glu 


65 










70 










75 








80 


Val 


Gly 


Gin 


Asn 


Gly 


Ser 


Leu 


Leu 


Ala Gly 


Ala 


Tyr 


Ala He 


Ser 


Thr 










85 










90 








95 




Val 


He 


He 


Glu 


Lys 


Leu 


Ser 


Thr 


Leu 


Lys 


Asn 


Val 


Glu Glu 


Leu 


Lys 








100 










105 








110 






Glu 


Lys 


He 


Thr 


Lys 


Ala 


Lys 


Asp 


Cys 


Ser 


Glu 


Lys 


Phe Thr 


Lys 


Lys 






115 










120 










125 






Leu 


Lys 


Asp 


Ser 


Arg 


Ala 


Glu 


Leu 


Gly Lys 


Lys 


Asp 


Ala Ser 


Asp 


Asp 




130 










135 










140 








Asp 


Ala 


Lys 


Lys 


Ala 


He 


Leu 


Lys 


Thr 


Asn 


Gin 


Ala 


Asn Asp 


Lys 


Gly 


145 










150 










155 








160 


Ala 


Lys 


Glu 


Leu 


Lys 


Glu 


Leu 


Phe 


Glu 


Ala 


Val 


Glu 


Ser Leu 


Ser 


Lys 










165 










170 








175 




Ala 


Ala 


Lys 


Glu 


Met 


Leu 


Asn 


Lys 

















180 



<210> 21 

<211> 582 

<212> DNA 

<213> Borrelia burgdorferi 

<220> 

<221> CDS 

<222> (1) . . . (582) 



<400> 



21 



51 

atg act tta ttt tta ttt ata tct tgt aat aat tea gga aaa gat ggg 48 

Met Thr Leu Phe Leu Phe lie Ser Cys Asn Asn Ser Gly Lys Asp Gly 
15 10 15 

aat aca tct gca aat tct get gat gag tct gtt aaa ggg cct aat ctt 96 
Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu 
20 25 30 

aca gaa ata agt aaa aaa att aca gaa tct aac gca gtt gtt ctg get 144 
Thr Glu lie Ser Lys Lys lie Thr Glu Ser Asn Ala Val Val Leu Ala 
35 40 45 

gtg aaa gaa att gaa act ttg ctt gca tct ata gat gaa ctt get act 192 
Val Lys Glu lie Glu Thr Leu Leu Ala Ser lie Asp Glu Leu Ala Thr 
50 55 60 

aaa get att ggt aaa aaa ata caa caa aat ggt ggt tta get gtc gaa 240 
Lys Ala lie Gly Lys Lys lie Gin Gin Asn Gly Gly Leu Ala Val Glu 
65 70 75 80 

gcg ggg cat aat gga aca ttg tta gca ggt get tat aca ata tea aaa 288 
Ala Gly His Asn Gly Thr Leu Leu Ala Gly Ala Tyr Thr lie Ser Lys 
85 90 95 

eta ata aca caa aaa tta gat gga ttg aaa aat tea gaa aaa tta aag 336 
Leu lie Thr Gin Lys Leu Asp Gly Leu Lys Asn Ser Glu Lys Leu Lys 
100 105 110 

gaa aaa att gaa aat get aag aaa tgt tct gaa gat ttt act aaa aaa 384 
Glu Lys lie Glu Asn Ala Lys Lys Cys Ser Glu Asp Phe Thr Lys Lys 
115 120 125 

eta gaa gga gaa cat gcg caa ctt gga att gaa aat gtt act gat gag 432 
Leu Glu Gly Glu His Ala Gin Leu Gly lie Glu Asn Val Thr Asp Glu 
130 135 140 

aat gca aaa aaa get att tta ata aca gat gca get aaa gat aag ggc 480 
Asn Ala Lys Lys Ala lie Leu lie Thr Asp Ala Ala Lys Asp Lys Gly 
145 150 155 160 

get gca gag ctt gaa aag eta ttt aaa gca gta gaa aac ttg gca aaa 528 
Ala Ala Glu Leu Glu Lys Leu Phe Lys Ala Val Glu Asn Leu Ala Lys 
165 170 175 

gca get aaa gag atg ctt get aat tea gtt aaa gag ctt aca agt cct 576 
Ala Ala Lys Glu Met Leu Ala Asn Ser Val Lys Glu Leu Thr Ser Pro 
180 185 ,190 

att gtg 582 
He Val 



<210> 22 
<211> 194 
<212> PRT 

<213> Borrelia burgdorferi 



<400> 22 



6>o 



Met Thr Leu Phe Leu Phe He Ser Cys Asn Asn Ser Gly Lys Asp Gly 

! 5 10 15 

Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu 

20 25 30 

Thr Glu He Ser Lys Lys He Thr Glu Ser Asn Ala Val Val Leu Ala 

35 40 45 

Val Lys Glu He Glu Thr Leu Leu Ala Ser He Asp Glu Leu Ala Thr 

50 55 60 

Lys Ala He Gly Lys Lys He Gin Gin Asn Gly Gly Leu Ala Val Glu 
65 70 75 80 

Ala Gly His Asn Gly Thr Leu Leu Ala Gly Ala Tyr Thr He Ser Lys 

85 90 95 

Leu He Thr Gin Lys Leu Asp Gly Leu Lys Asn Ser Glu Lys Leu Lys 

100 105 HO 

Glu Lys He Glu Asn Ala Lys Lys Cys Ser Glu Asp Phe Thr Lys Lys 

115 120 125 

Leu Glu Gly Glu His Ala Gin Leu Gly lie Glu Asn Val Thr Asp Glu 

130 135 140 

Asn Ala Lys Lys Ala He Leu He Thr Asp Ala Ala Lys Asp Lys Gly 
A- 145 150 155 160 

• I Ala Ala Glu Leu Glu Lys Leu Phe Lys Ala Val Glu Asn Leu Ala Lys 

165 170 175 

Ala Ala Lys Glu Met Leu Ala Asn Ser Val Lys Glu Leu Thr Ser Pro 
180 185 190 

He Val 



<210> 23 
<211> 1128 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1) . . • (1128) 

<400> 23 . . 

atg get tgt aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 4 8 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 

10 15 



1 5 



get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 
20 25 30 

att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 
He Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 

ttq ctg tea tct ata gat gaa att get get aaa get att ggt aaa aaa 
Leu Leu Ser Ser He Asp Glu He Ala Ala Lys Ala He Gly Lys Lys 
50 55 60 



96 



144 



192 



~ ^ aa f aat aat tta qat acc gaa tat aat cac aat gga tea 
Til Su at* "n £ S Lp Thr Sl» Tyr «« His Asn Gly Ser 



65 



70 " 



tta tta qeg gga get tat gca ata tea acc eta ata aaa caa aaa tta 
Leu Leu III lly Ala Tyr La lie Ser Thr Leu lie Lys Gin Lys Leu 



85 



gat gga ttg aaa aat gaa gga tta aag gaa aaa att gat gcg get aag 
Lp lly Leu Lys Asn Glu Gly Leu Lys Glu Lys lie Asp Ala Ala Lys 
100 105 

aaa tat tct qaa aca ttt act aat aaa tta aaa gaa aaa cac aca gat 
Lys Cys Ser !lu Thr Phe Thr Asn Lys Leu Lys Glu Lys His Thr Asp 

1 J ion 125 



ctt ggt aaa gaa ggt gtt act gat get gat gca aaa gaa gec att tta 
Leu lly Lys Glu Gly Val Thr Asp Ala Asp Ala Lys Glu Ala lie Leu 
130 135 1« 



aaa aca aat qgt act aaa act aaa ggt get gaa gaa ctt gga aaa tta 
Lys Thr Asn lly Thr Lys Thr Lys Gly Ala Glu Glu Leu Gly Lys Leu 
145 15° 155 

aaa tea ata qaq gtc ttg tea aaa gca get aaa gag atg ctt get 
^e 1" Ser SS Glu Val Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 
165 I 70 175 

aat tea qtt aaa gag ctt aca age cct gtt gtg gca gaa agt cca gec 
Asn Ser ?S Lys 111 Leu Thr Ser Pro Val Val Ala Glu Ser Pro Ala 



180 



185 



atg gta aat aat tea ggg aaa gat ggg aat aca tct gca aat tct get 
Met Val Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser Ala 
195 200 205 

aat aaq tct qtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa att 
Asp III Ser Val Lys Gl? Pro Asn Leu Thr Glu lie Ser Lys Lys lie 
210 215 220 

aca aaa tct aac gca gtt gtt etc gec gtg aaa gaa gtt gaa act ttg 
Thr £S Ser Asn La Val Val Leu Ala Val Lys Glu Val Glu Thr Leu 

nt-f ars tct ata qat gag ctt get aaa get att ggt aaa aaa ata aaa 
Leu i£ Ser lie Sp 111 Leu La Lys Ala lie Gly Lys Lys lie Lys 

245 250 2bb 

aac qat gtt agt tta gat aat gag gca gat cac aac gga tea tta ata 
Asn III Val Ser Leu !sp Asn Glu Ala Asp His Asn Gly Ser Leu lie 
260 265 270 

tea gga gca tat tta att tea aac tta ata aca aaa aaa ata agt gca 
Ser GlJ Ala Tyr Leu lie Ser Asn Leu lie Thr Lys Lys lie Ser Ala 
275 280 ' 285 

ata aaa aat tea qqa gaa ttg aag gca gaa att gaa aag get aag aaa 
fie lyl £ Ser G?y Glu Leu Ly! Ala Glu lie Glu Lys Ala Lys Lys 
290 295 300 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



62- 



tgt tct gaa gaa ttt act get aaa tta aaa ggt gaa cac aca gat ctt 
Cys Ser Glu Glu Phe Thr Ala Lys Leu Lys Gly Glu His Thr Asp Leu 
305 310 315 320 

ggt aaa gaa ggc gtt act gat gat aat gca aaa aaa gee att tta aaa 
Glv Lys Glu Gly Val Thr Asp Asp Asn Ala Lys Lys Ala He Leu Lys 
325 330 335 

aca aat aat gat aaa act aag ggc get gat gaa ctt gaa aag tta ttt 
Thr Asn Asn Asp Lys Thr Lys Gly Ala Asp Glu Leu Glu Lys Leu Phe 
340 345 350 

qaa tea gta aaa aac ttg tea aaa gca get aaa gag atg ctt act aat 
Glu Ser Val Lys Asn Leu Ser Lys Ala Ala Lys Glu Met Leu Thr Asn 
355 360 365 

tea gtt aaa gag ctt aca age taa 
Ser Val Lys Glu Leu Thr Ser * 
370 375 



960 



1008 



1056 



1104 



1128 



<210> 24 
<211> 375 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<400> 24 
Met Ala Cys Asn 
1 

Ala Asp Glu Ser 
20 

He Thr Asp Ser 
35 

Leu Leu Ser Ser 
50 

lie His Gin Asn 
65 

Leu Leu Ala Gly 

Asp Gly Leu Lys 
100 

Lys Cys Ser Glu 
115 

Leu Gly Lys Glu 
130 

Lys Thr Asn Gly 
145 

Phe Glu Ser Val 

Asn Ser Val Lys 
180 

Met Val Asn Asn 
195 

Asp Glu Ser Val 
210 



Asn Ser Gly Lys 
5 

Val Lys Gly Pro 

Asn Ala Val Leu 
40 

He Asp Glu He 
55 

Asn Gly Leu Asp 
70 

Ala Tyr Ala He 
85 

Asn Glu Gly Leu 

Thr Phe Thr Asn 
120 

Gly Val Thr Asp 
135 

Thr Lys Thr Lys 
150 

Glu Val Leu Ser 
165 

Glu Leu Thr Ser 

Ser Gly Lys Asp 
200 

Lys Gly Pro Asn 
215 



Asp Gly Asn Thr 
10 

Asn Leu Thr Glu 
25 

Leu Ala Val Lys 

Ala Ala Lys Ala 
60 

Thr Glu Tyr Asn 
75 

Ser Thr Leu He 
90 

Lys Glu Lys He 
105 

Lys Leu Lys Glu 

Ala Asp Ala Lys 
140 

Gly Ala Glu Glu 
155 

Lys Ala Ala Lys 
170 

Pro Val Val Ala 
185 

Gly Asn Thr Ser 

Leu Thr Glu He 
220 



Ser Ala Asn Ser 
15 

He Ser Lys Lys 
30 

Glu Val Glu Ala 
45 

He Gly Lys Lys 

His Asn Gly Ser 
80 

Lys Gin Lys Leu 
95 

Asp Ala Ala Lys 
110 

Lys His Thr Asp 
125 

Glu Ala He Leu 

Leu Gly Lys Leu 
160 

Glu Met Leu Ala 
175 

Glu Ser Pro Ala 
190 

Ala Asn Ser Ala 
205 

Ser Lys Lys He 



• 



C3 



Thr 


Glu 


Ser 


Asn 


Ala 


Val 


Val 


Leu 


Ala 


Val 


Lys 


Glu 


Val 


Glu 


i nr 


Leu 


225 










230 










235 










24 0 


Leu 


Thr 


Ser 


He 


Asp 


Glu 


Leu 


Ala 


Lys 


Ala 


He 


Gly 


Lys 


Lys 


lie 


Lys 










245 










250 










255 


Tip 


Asn 


Asp 


Val 


Ser 


Leu 


Asp 


Asn 


Glu 


Ala 


Asp 


His 


Asn Gly Ser 


Leu 






260 










265 










270 




Ala 

Ala 


Ser 


Gly 


Ala 


Tyr 


Leu 


He 


Ser 


Asn 


Leu 


He 


Thr 


Lys 


Lys 


He 


Ser 




275 










280 










285 








lie 


Lys 


Asp 


Ser Gly 


Glu 


Leu 


Lys 


Ala 


Glu 


He 


Glu 


Lys 


Ala 


Lys 


Lys 




290 










295 










300 










Cys 


Ser 


Glu 


Glu 


Phe 


Thr 


Ala 


Lys 


Leu 


Lys 


Gly Glu 


His 


Thr 


Asp 


Leu 


305 










310 










315 










ion 


Gly 


Lys 


Glu Gly Val 


Thr 


Asp 


Asp 


Asn 


Ala 


Lys 


Lys 


Ala 


He 


Leu 


Lys 






325 










330 










335 




Thr 


Asn 


Asn 


Asp 


Lys 


Thr 


Lys 


Gly Ala Asp 


Glu 


Leu 


Glu 


Lys 


Leu 


Phe 








340 










345 










350 






Glu 


Ser 


Val 


Lys 


Asn 


Leu 


Ser 


Lys 


Ala 


Ala 


Lys 


Glu 


Met 


Leu 


Thr 


Asn 






355 








360 










365 








Ser 


Val 
370 


Lys 


Glu 


Leu 


Thr 


Ser 
375 





















<210> 25 
<211> 1124 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1) . . . (1124) 



<400> 25 

atg get tgt aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
5 10 15 



1 



ttg ctg tea tct ata gat gaa att get get aaa get att ggt aaa aaa 
Leu Leu Ser Ser He Asp Glu He Ala Ala Lys Ala He Gly Lys Lys 
50 55 60 

ata cac caa aat aat ggt ttg gat acc gaa tat aat cac aat gga tea 
He His Gin Asn Asn Gly Leu Asp Thr Glu Tyr Asn His Asn Gly Ser 
65 70 75 80 

ttg tta gcg gga get tat gca ata tea acc eta ata aaa caa aaa tta 
Leu Leu Ala Gly Ala Tyr Ala He Ser Thr Leu He Lys Gin Lys Leu 
85 90 95 



48 



96 



get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 
20 25 30 

att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 144 
He Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 



192 



240 



288 



-£trfTu2 



ss s 2 5 ss k a; s 3 e s ;u c s s s 

100 105 

£ g s sx s £ s e £ is k it* E sr. - & 

115 120 

- % s ss ss ss £ K s s s: e sr. s ;s £ 

130 140 

aaa aca aat ggt act aaa act aaa ggt get gaa gaa ctt gga aaa tta 
Lys Thr Asn Sly Thr Lys Thr Lys Gly Ala Glu Olu Leu Gly Lys Leu 
145 150 155 

ht-f aaa tea ata qaq gtc ttg tea aaa gca get aaa gag atg ctt get 
Phe Slu Ser Tal III Val Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 

165 110 

aat tea qtt aaa gag ctt aca age cct gtt gtg gca gaa agt cca gee 
111 Ser SS Lys Slu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Ala 

185 iyu 



atg gta aat aat tea gga aaa gat ggg aat aca tct gca aat tct get 
Met Val Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser Ala 
195 200 205 

aa t aaa tct qtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa att 
III SS III tl Lys Sly Pro Asn Leu Thr Glu lie Ser Lys Lys lie 
210 215 220 

aca gaa tct aac gca gtt gtt ctg get gtg aaa gaa att gaa act ttg 
Thr Slu Ser Asn Ala Val Val Leu Ala Val Lys Glu lie Glu Thr Leu 
225 230 235 

ctt aca tct ata gat gaa ctt get act aaa get att ggt aaa aaa ata 
Leu Ma Ser lie Asp Slu Leu Ala Thr Lys Ala He Gly Lys Lys lie 

250 



245 



raa caa aat qqt ggt tta get gtc gaa gcg ggg cat aat gga aca ttg 
Gin Gin III fly S?y Leu La Val Glu Ala Gly His Asn Gly Thr Leu 

265 Z/[J 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



260 



tta aca ggt get tat aca ata tea aaa eta ata aca caa aaa tta gat 
Leu K Gly Sla Tyr Thr lie Ser Lys Leu lie Thr Gin Lys Leu Asp 
275 280 285 

M- a aaa aat tea qaa aaa tta aag gaa aaa att gaa aat get aag 
fly lei lyl Asn Ser Glu Lys Leu Ly! Glu Lys lie Glu Asn Ala Lys 
290 295 300 

aaa tqt tct gaa gat ttt act aaa aaa eta gaa gga gaa cat gcg caa 

Lys Cys Ser Slu Asp Phe Thr Lys Lys Leu Glu Gly Glu His Ala Gin 
305 310 315 

ctt gga att gaa aat gtt act gat gag aat gca aaa aaa get att tta 

Leu Gly lie Glu Asn Val Thr Asp Glu Asn Ala Lys Lys Ala lie Leu 



864 



912 



960 



1008 



# 



-3-1 /1&2 

ata aca gat gca get aaa gat aag ggc get gca gag ctt gaa aag eta 1056 

He Thr Asp Ala Ala Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu 
340 345 350 

ttt aaa gca gta gaa aac ttg gca aaa gca get aaa gag atg ctt get 1104 
Phe Lys Ala Val Glu Asn Leu Ala Lys Ala Ala Lys Glu Met Leu Ala 
355 360 365 

aat tea gtt aaa gag ctt ac 1124 
Asn Ser Val Lys Glu Leu 
370 



<210> 26 
<211> 374 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> OspC Chimera 



<400> 26 
Met Ala Cys Asn 
1 

Ala Asp Glu Ser 
20 

He Thr Asp Ser 
35 

Leu Leu Ser Ser 
50 

He His Gin Asn 
65 

Leu Leu Ala Gly 

Asp Gly Leu Lys 
100 

Lys Cys Ser Glu 
115 

Leu Gly Lys Glu 
130 

Lys Thr Asn Gly 
145 

Phe Glu Ser Val 

Asn Ser Val Lys 
180 

Met Val Asn Asn 
195 

Asp Glu Ser Val 
210 

Thr Glu Ser Asn 
225 

Leu Ala Ser He 

Gin Gin Asn Gly 
260 

Leu Ala Gly Ala 
275 



Asn 


Ser 


Gly Lys 


5 








Val 


Lys 


Gly 


Pro 


Asn 


Ala 


Val 


Leu 








40 


He 


Asp 


Glu 


He 






55 




Asn 


Gly 


Leu 


Asp 




70 






Ala 


Tyr 


Ala 


He 


85 








Asn 


Glu 


Gly 


Leu 


Thr 


Phe 


Thr 


Asn 








120 


Gly 


Val 


Thr 


Asp 






135 




Thr 


Lys 


Thr 


Lys 




150 






Glu 


Val 


Leu 


Ser 


165 








Glu 


Leu 


Thr 


Ser 


Ser 


Gly Lys 


Asp 








200 


Lys 


Gly 


Pro 


Asn 






215 




Ala 


Val 


Val 


Leu 




230 






Asp 


Glu 


Leu 


Ala 


245 








Gly 


Leu 


Ala 


Val 


Tyr 


Thr 


He 


Ser 








280 



Asp Gly Asn Thr 
10 

Asn Leu Thr Glu 
25 

Leu Ala Val Lys 

Ala Ala Lys Ala 
60 

Thr Glu Tyr Asn 
75 

Ser Thr Leu He 
90 

Lys Glu Lys He 
105 

Lys Leu Lys Glu 

Ala Asp Ala Lys 
140 

Gly Ala Glu Glu 
155 

Lys Ala Ala Lys 
170 

Pro Val Val Ala 
185 

Gly Asn Thr Ser 

Leu Thr Glu He 
220 

Ala Val Lys Glu 
235 

Thr Lys Ala He 
250 

Glu Ala Gly His 
265 

Lys Leu He Thr 



Ser Ala Asn Ser 
15 

He Ser Lys Lys 
30 

Glu Val Glu Ala 
45 

He Gly Lys Lys 

His Asn Gly Ser 
80 

Lys Gin Lys Leu 
95 

Asp Ala Ala Lys 
110 

Lys His Thr Asp 
125 

Glu Ala He Leu 

Leu Gly Lys Leu 
160 

Glu Met Leu Ala 
175 

Glu Ser Pro Ala 
190 

Ala Asn Ser Ala 
205 

Ser Lys Lys He 

He Glu Thr Leu 
240 

Gly Lys Lys He 
255 

Asn Gly Thr Leu 
270 

Gin Lys Leu Asp 
285 




Gly 


Leu 
290 


Lys 


Asn 


Ser 


Glu 


Lys 
295 


Leu 


Lys 


Cys 


Ser 


Glu 


Asp 


Phe 


Thr 


Lys 


305 










310 






Leu 


Gly 


He 


Glu 


Asn 
325 


Val 


Thr 


Asp 


He 


Thr 


Asp 


Ala 
340 


Ala 


Lys 


Asp 


Lys 


Phe 


Lys 


Ala 
355 


Val 


Glu 


Asn 


Leu 


Ala 
360 


Asn 


Ser 
370 


Val 


Lys 


Glu 


Leu 








6*6 



Lys 


Glu 


Lys 


He 
300 


Glu 


Asn 


Ala 


Lys 


Lys 


Leu 


Glu Gly Glu 


His 


Ala 


Gin 






315 










320 


Glu 


Asn 
330 


Ala 


Lys 


Lys 


Ala 


He 
335 


Leu 


Gly Ala 


Ala 


Glu 


Leu 


Glu 


Lys 


Leu 


345 










350 






Lys 


Ala 


Ala 


Lys 


Glu 
365 


Met 


Leu 


Ala 



<210> 27 

<211> 1137 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1) . . . (1137) 
<400> 27 

atg get tgt aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 48 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
15 10 15 

get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata aat aaa aaa 96 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Asn Lys Lys 
20 25 30 

att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 144 
He Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 

ttg ctg tea tct ata gat gaa att get get aaa get att ggt aaa aaa 192 
Leu Leu Ser Ser He Asp Glu He Ala Ala Lys Ala lie Gly Lys Lys 
50 55 60 

ata cac caa aat aat ggt ttg gat acc gaa aat aat cac aat gga tea 240 
He His Gin Asn Asn Gly Leu Asp Thr Glu Asn Asn His Asn Gly Ser 
65 70 75 80 

ttg tta gcg gga get tat gca ata tea acc eta ata aaa caa aaa tta 288 
Leu Leu Ala Gly Ala Tyr Ala He Ser Thr Leu lie Lys Gin Lys Leu 
85 90 95 

gat gga ttg aaa aat gaa gga tta aag gaa aaa att gat gcg get aag 33 6 
Asp Gly Leu Lys Asn Glu Gly Leu Lys Glu Lys He Asp Ala Ala Lys 
100 105 110 

aaa tgt tct gaa aca ttt act aat aaa tta aaa gaa aaa cac aca gat 384 
Lys Cys Ser Glu Thr Phe Thr Asn Lys Leu Lys Glu Lys His Thr Asp 
115 120 125 



ctt ggt aaa gaa ggt gtt act gat get gat gca aaa gaa gec att tta 432 
Leu Gly Lys Glu Gly Val Thr Asp Ala Asp Ala Lys Glu Ala lie Leu 
130 135 140 

aaa gca aat ggt act aaa act aaa ggt get gaa gaa ctt gga aaa tta 480 
Lys Ala Asn Gly Thr Lys Thr Lys Gly Ala Glu Glu Leu Gly Lys Leu 
145 150 155 160 

ttt gaa tea gta gag gtc ttg tea aaa gca get aaa gag atg ctt get 528 
Phe Glu Ser Val Glu Val Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 
165 170 175 

aat tea gtt aaa gag ctt aca age cct gtt gtg gca gaa agt cca aaa 576 
Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Lys 
180 185 190 

aaa cct tec atg gta aat aat tea ggg aaa gat ggg aat aca tct gca 624 
Lys Pro Ser Met Val Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala 
195 200 205 

aat tct get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt 672 
Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Ser 
210 215 220 

aaa aaa att aca gaa tct aac gca gtt gtt etc gee gtg aaa gaa gtt 720 
Lys Lys lie Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu Val 
225 230 235 240 

gaa act ttg ctt aca tct ata gat gag ctt get aaa get att ggt aaa 768 
Glu Thr Leu Leu Thr Ser lie Asp Glu Leu Ala Lys Ala lie Gly Lys 
245 250 255 

aaa ata aaa aac gat gtt agt tta gat aat gag gca gat cac aac gga 816 
Lys lie Lys Asn Asp Val Ser Leu Asp Asn Glu Ala Asp His Asn Gly 
260 265 270 

tea tta ata tea gga gca tat tta att tea aac tta ata aca aaa aaa 864 
Ser Leu lie Ser Gly Ala Tyr Leu lie Ser Asn Leu lie Thr Lys Lys 
275 280 285 

ata agt gca ata aaa gat tea gga gaa ttg aag gca gaa att gaa aag 912 
lie Ser Ala lie Lys Asp Ser Gly Glu Leu Lys Ala Glu lie Glu Lys 
290 295 300 

get aag aaa tgt tct gaa gaa ttt act get aaa tta aaa ggt gaa cac 960 
Ala Lys Lys Cys Ser Glu Glu Phe Thr Ala Lys Leu Lys Gly Glu His 
305 310 315 320 

aca gat ctt ggt aaa gaa ggc gtt act gat gat aat gca aaa aaa gee 1008 
Thr Asp Leu Gly Lys Glu Gly Val Thr Asp Asp Asn Ala Lys Lys Ala 
325 330 335 

att tta aaa aca aat aat gat aaa act aag ggc get gat gaa ctt gaa 1056 
lie Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly Ala Asp Glu Leu Glu 
340 345 350 

aag tta ttt gaa tea gta aaa aac ttg tea aaa gca get aaa gag atg 1104 
Lys Leu Phe Glu Ser Val Lys Asn Leu Ser Lys Ala Ala Lys Glu Met 
355 360 365 



1137 

ctt act aat tea gtt aaa gag ctt aca age taa 
Leu Thr Asn Ser Val Lys Glu Leu Thr Ser 
370 375 



<210> 28 
<211> 378 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 

Serilfcys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 

U, Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Asn Lys Lys 

lie Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 

Leu Leu Ser Ser lie Asp Glu fie Ala Ala Lys Ala lie Gly Lys Lys 

lie H°is Gin Asn Asn Gly Leu Asp Thr Glu Asn Asn His Asn Gly Ser 

Leu Leu Ala Gly Ala Tyr Ala lie Ser Thr Leu lie Lys Gin Lys Leu 

85 ^ 
Asp Gly Leu Lys Asn Glu Gly Leu Lys Glu Lys He Asp Ala Ala Lys 

100 105 
Lys Cys Ser Glu Thr Phe Thr Asn Lys Leu Lys Glu Lys His Thr Asp 

115 120 

Leu Gly Lys Glu Gly Val Thr Asp Ala Asp Ala Lys Glu Ala lie Leu 

Lys Ala Asn Gly Thr Lys Tnr Lys Gly Ala Glu Glu Leu Gly Lys Leu 

Pne Glu Ser Val Glu vll Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 

165 170 
Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Lys 
180 I 85 190 



Lys Pro Ser Met Val Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala 

195 200 205 , „ 

Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Ser 

Lys Lys lie Thr Glu Ser III Ala Val Val Leu Ala Val Lys Glu Val 



III Thr Leu Leu Thr Ser He Asp Glu Leu A~la Lys Ala lie Gly Lys 



245 --w 
Lys lie Lys Asn Asp Val Ser Leu Asp Asn Glu Ala Asp His Asn Gly 

Ser Gly Ala Tyr Leu He Ser Asn Leu lie 

lie Ser S lie Lys Asp Ser "y Glu Leu Lys Ala Glu lie Glu Lys 



250 



Ser Leu lie Ser Gly Ala Tyr Leu lie Ser Asn Leu lie Thr Lys Lys 



295 300 



Ala Lys Lys Cys Ser Glu Glu Phe Thr Ala Lys Leu Lys Gly Glu His 

Thr Asp Leu Gly Lys III Gly Val Thr Asp Asp Asn Ala Lys Lys Ala 

lie Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly Ala Asp Glu Leu Glu 
340 345 



61 

Lys Leu Phe Glu Ser Val Lys Asn Leu Ser Lys Ala Ala Lys Glu Met 

355 360 365 

Leu Thr Asn Ser Val Lys Glu Leu Thr Ser 
370 375 



<210> 29 
<211> 1133 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> OspC Chimera 



<221> CDS 

<222> (1) . . . (1133) 
<400> 29 

atg get tgt aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
15 10 15 

get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata aat aaa aaa 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Asn Lys Lys 
20 25 30 



aaa tgt tct gaa aca ttt act aat aaa tta aaa gaa aaa cac aca gat 
Lys Cys Ser Glu Thr Phe Thr Asn Lys Leu Lys Glu Lys His Thr Asp 
115 120 125 

ctt ggt aaa gaa ggt gtt act gat get gat gca aaa gaa gee att tta 
Leu Gly Lys Glu Gly Val Thr Asp Ala Asp Ala Lys Glu Ala lie Leu 
130 135 140 

aaa gca aat ggt act aaa act aaa ggt get gaa gaa ctt gga aaa tta 
Lys Ala Asn Gly Thr Lys Thr Lys Gly Ala Glu Glu Leu Gly Lys Leu 
145 150 155 160 



48 



96 



att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 144 
lie Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 

ttg ctg tea tct ata gat gaa att get get aaa get att ggt aaa aaa 192 
Leu Leu Ser Ser He Asp Glu He Ala Ala Lys Ala He Gly Lys Lys 
50 55 60 

ata cac caa aat aat ggt ttg gat acc gaa aat aat cac aat gga tea 
He His Gin Asn Asn Gly Leu Asp Thr Glu Asn Asn His Asn Gly Ser 
65 70 75 80 

ttg tta gcg gga get tat gca ata tea acc eta ata aaa caa aaa tta 
Leu Leu Ala Gly Ala Tyr Ala He Ser Thr Leu He Lys Gin Lys Leu 
85 90 95 

gat gga ttg aaa aat gaa gga tta aag gaa aaa att gat gcg get aag 3 36 
Asp Gly Leu Lys Asn Glu Gly Leu Lys Glu Lys He Asp Ala Ala Lys 
100 105 110 



240 



288 



384 



432 



480 



no 

ttt gaa tea gta gag gtc ttg tea aaa gca get aaa gag atg ctt get 
Phe Glu Ser Val Glu Val Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 
165 170 175 



528 



aat tea gtt aaa gag ctt aca age cct gtt gtg gca gaa agt cca aaa 576 
Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Lys 
180 185 190 

aaa cct tec atg gta aat aat tea gga aaa gat ggg aat aca tct gca 624 
Lys Pro Ser Met Val Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala 
195 200 205 

aat tct get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt 
Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser 
210 215 220 

aaa aaa att aca gaa tct aac gca gtt gtt ctg get gtg aaa gaa att 
Lys Lys He Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu He 
225 230 235 240 

gaa act ttg ctt gca tct ata gat gaa ctt get act aaa get att ggt 
Glu Thr Leu Leu Ala Ser He Asp Glu Leu Ala Thr Lys Ala He Gly 
245 250 255 

aaa aaa ata caa caa aat ggt ggt tta get gtc gaa gcg ggg cat aat 
Lys Lys He Gin Gin Asn Gly Gly Leu Ala Val Glu Ala Gly His Asn 
260 265 270 

gga aca ttg tta gca ggt get tat aca ata tea aaa eta ata aca caa 
Gly Thr Leu Leu Ala Gly Ala Tyr Thr He Ser Lys Leu He Thr Gin 
275 280 285 

aaa tta gat gga ttg aaa aat tea gaa aaa tta aag gaa aaa att gaa 
Lys Leu Asp Gly Leu Lys Asn Ser Glu Lys Leu Lys Glu Lys He Glu 
290 295 300 

aat get aag aaa tgt tct gaa gat ttt act aaa aaa eta gaa gga gaa 
Asn Ala Lys Lys Cys Ser Glu Asp Phe Thr Lys Lys Leu Glu Gly Glu 
305 310 315 320 

cat gcg caa ctt gga att gaa aat gtt act gat gag aat gca aaa aaa 
His Ala Gin Leu Gly He Glu Asn Val Thr Asp Glu Asn Ala Lys Lys 
325 330 335 

get att tta ata aca gat gca get aaa gat aag ggc get gca gag ctt 
Ala He Leu He Thr Asp Ala Ala Lys Asp Lys Gly Ala Ala Glu Leu 
340 345 350 

gaa aag eta ttt aaa gca gta gaa aac ttg gca aaa gca get aaa gag 1104 
Glu Lys Leu Phe Lys Ala Val Glu Asn Leu Ala Lys Ala Ala Lys Glu 
355 360 365 

atg ctt get aat tea gtt aaa gag ctt ac H33 
Met Leu Ala Asn Ser Val Lys Glu Leu 
370 375 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



<210> 30 
<211> 377 




<212> PRT 

<213> Artificial Sequence 



<220> 

<223> OspC Chimera 



<400> 30 
Met Ala Cys Asn 
1 

Ala Asp Glu Ser 
20 

lie Thr Asp Ser 
35 

Leu Leu Ser Ser 
50 

lie His Gin Asn 
65 

Leu Leu Ala Gly 

Asp Gly Leu Lys 
100 

Lys Cys Ser Glu 
115 

Leu Gly Lys Glu 
130 

Lys Ala Asn Gly 
145 

Phe Glu Ser Val 

Asn Ser Val Lys 
180 

Lys Pro Ser Met 
195 

Asn Ser Ala Asp 
210 

Lys Lys lie Thr 
225 

Glu Thr Leu Leu 

Lys Lys lie Gin 
260 

Gly Thr Leu Leu 
275 

Lys Leu Asp Gly 
290 

Asn Ala Lys Lys 
305 

His Ala Gin Leu 

Ala lie Leu He 
340 

Glu Lys Leu Phe 
355 

Met Leu Ala Asn 
370 



Asn Ser Gly Lys 
5 

Val Lys Gly- Pro 

Asn Ala Val Leu 
40 

He Asp Glu He 
55 

Asn Gly Leu Asp 
70 

Ala Tyr Ala He 
85 

Asn Glu Gly Leu 

Thr Phe Thr Asn 
120 

Gly Val Thr Asp 
135 

Thr Lys Thr Lys 
150 

Glu Val Leu Ser 
165 

Glu Leu Thr Ser 

Val Asn Asn Ser 
200 

Glu Ser Val Lys 
215 

Glu Ser Asn Ala 
230 

Ala Ser He Asp 
245 

Gin Asn Gly Gly 

Ala Gly Ala Tyr 
280 

Leu Lys Asn Ser 
295 

Cys Ser Glu Asp 
310 

Gly He Glu Asn 
325 

Thr Asp Ala Ala 

Lys Ala Val Glu 
360 

Ser Val Lys Glu 
375 



Asp Gly Asn Thr 
10 

Asn Leu Thr Glu 
25 

Leu Ala Val Lys 

Ala Ala Lys Ala 
60 

Thr Glu Asn Asn 
75 

Ser Thr Leu He 
90 

Lys Glu Lys He 
105 

Lys Leu Lys Glu 

Ala Asp Ala Lys 
140 

Gly Ala Glu Glu 
155 

Lys Ala Ala Lys 
170 

Pro Val Val Ala 
185 

Gly Lys Asp Gly 

Gly Pro Asn Leu 
220 

Val Val Leu Ala 
235 

Glu Leu Ala Thr 
250 

Leu Ala Val Glu 
265 

Thr He Ser Lys 

Glu Lys Leu Lys 
300 

Phe Thr Lys Lys 
315 

Val Thr Asp Glu 
330 

Lys Asp Lys Gly 
345 

Asn Leu Ala Lys 
Leu 



Ser Ala Asn Ser 
15 

He Asn Lys Lys 
30 

Glu Val Glu Ala 
45 

He Gly Lys Lys 

His Asn Gly Ser 
80 

Lys Gin Lys Leu 
95 

Asp Ala Ala Lys 
110 

Lys His Thr Asp 
125 

Glu Ala He Leu 

Leu Gly Lys Leu 
160 

Glu Met Leu Ala 
175 

Glu Ser Pro Lys 
190 

Asn Thr Ser Ala 
205 

Thr Glu He Ser 

Val Lys Glu He 
240 

Lys Ala He Gly 
255 

Ala Gly His Asn 
270 

Leu He Thr Gin 
285 

Glu Lys He Glu 

Leu Glu Gly Glu 
320 

Asn Ala Lys Lys 
335 

Ala Ala Glu Leu 
350 

Ala Ala Lys Glu 
365 



<210> 31 
<211> 1112 



7* 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1) . . . (1112) 

<400> 31 

atg get tgt aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 4 8 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
15 10 15 

get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa 96 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Ser Lys Lys 
20 25 30 

att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 144 
lie Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 

ttg ctg tea tct ata gat gag ctt get aaa get att ggt aaa aaa ata 192 
Leu Leu Ser Ser lie Asp Glu Leu Ala Lys Ala lie Gly Lys Lys lie 
50 55 60 

aaa aac gat ggt agt tta gat aat gaa gca aat cgc aac gag tea ttg 24 0 
Lys Asn Asp Gly Ser Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu 
65 70 75 80 

tta gca gga get tat aca ata tea ace tta ata aca caa aaa tta agt 288 
Leu Ala Gly Ala Tyr Thr lie Ser Thr Leu lie Thr Gin Lys Leu Ser 
85 90 95 

aaa tta aac gga tea gaa ggt tta aag gaa aag att gee gca get aag 336 
Lys Leu Asn Gly Ser Glu Gly Leu Lys Glu Lys -I-le Ala Ala Ala Lys 
100 105 110 

aaa tgc tct gaa gag ttt agt act aaa eta aaa gat aat cat gca cag 384 
Lys Cys Ser Glu Glu Phe Ser Thr Lys Leu Lys Asp Asn His Ala Gin 
115 120 125 

ctt ggt ata cag ggc gtt act gat gaa aat gca aaa aaa get att tta 432 
Leu Gly lie Gin Gly Val Thr Asp Glu Asn Ala Lys Lys Ala lie Leu 
130 135 140 

aaa gca aat gca gcg ggt aaa gat aag ggc gtt gaa gaa ctt gaa aag 480 
Lys Ala Asn Ala Ala Gly Lys Asp Lys Gly Val Glu Glu Leu Glu Lys 
145 150 155 160 

ttg tec gga tea tta gaa age tta tea aaa gca get aaa gag atg ctt 528 
Leu Ser Gly Ser Leu Glu Ser Leu Ser Lys Ala Ala Lys Glu Met Leu 
165 170 175 

get aat tea gtt aaa gag ctt aca age cct gtt gtc cat ggt aat aat 576 
Ala Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val His Gly Asn Asn 
180 185 190 



73 

tea aga aaa gat ggg aat gca tct aca aat tct gec gat gag tct gtt 624 

Ser Arg Lys Asp Gly Asn Ala Ser Thr Asn Ser Ala Asp Glu Ser Val 

195 200 205 

aaa ggg cct aat ctt aca gaa ata agt aaa aaa att aca gaa tct aac 672 
Lys Gly Pro Asn Leu Thr Glu lie Ser Lys Lys lie Thr Glu Ser Asn 
210 215 220 

gca gtt gtt ctg gec gtg aaa gaa gtt gag acc tta ctt gca tct ata 720 
Ala Val Val Leu Ala Val Lys Glu Val Glu Thr Leu Leu Ala Ser lie 
225 230 235 240 

gat gaa ctt get acc aaa get att ggt aag aaa ata ggc aat aat ggt 768 
Asp Glu Leu Ala Thr Lys Ala lie Gly Lys Lys lie Gly Asn Asn Gly 
245 250 255 

tta gag gec aat cag agt aaa aac aca tea ttg tta tea gga get tat 816 
Leu Glu Ala Asn Gin Ser Lys Asn Thr Ser Leu Leu Ser Gly Ala Tyr 
260 265 270 

gca ata tct gac eta ata gca gaa aaa tta aat gta ttg aaa aat gaa 864 
Ala lie Ser Asp Leu lie Ala Glu Lys Leu Asn Val Leu Lys Asn Glu 
275 280 285 

gaa tta aag gaa aag att gat aca get aag caa tgt tct aca gaa ttt 912 
Glu Leu Lys Glu Lys lie Asp Thr Ala Lys Gin Cys Ser Thr Glu Phe 
290 295 300 

act aat aaa eta aaa agt gaa cat gca gtg ctt ggt ctg gac aat ctt 960 
Thr Asn Lys Leu Lys Ser Glu His Ala Val Leu Gly Leu Asp Asn Leu 
305 310 315 320 

act gat gat aat gca caa aga get att tta aaa aaa cat gca aat aaa 1008 
Thr Asp Asp Asn Ala Gin Arg Ala lie Leu Lys Lys His Ala Asn Lys 
325 330 335 

gat aag ggt get gca gaa ctt gaa aag tta ttt aaa gcg gta gaa aac 1056 
Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe Lys Ala Val Glu Asn 
340 345 350 

tta tea aaa gca get caa gac aca tta aaa aat get gtt aaa gag ctt 1104 
Leu Ser Lys Ala Ala Gin Asp Thr Leu Lys Asn Ala Val Lys Glu Leu 
355 360 365 

aca agt cc 1112 
Thr Ser 
370 



<210> 32 

<211> 370 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<400> 32 




Met 


Ala 


Cys 


Asn 


Asn 


Ser 


Gly 


Lys 


1 








5 








Ala 


Asp 


Glu 


Ser 


Val 


Lys 


Gly 


Pro 








20 










He 


Thr 


Asp 


Ser 


Asn 


Ala 


Val 


Leu 






35 










40 


Leu 


Leu 


Ser 


Ser 


He 


Asp 


Glu 


Leu 




50 










55 




Lys 


Asn 


Asp 


Gly 


Ser 


Leu 


Asp 


Asn 


65 










70 






Leu 


Ala 


Gly 


Ala 


Tyr 


Thr 


He 


Ser 










85 








Lys 


Leu 


Asn 


Gly 


Ser 


Glu 


Gly 


Leu 








100 










Lys 


Cys 


Ser 


Glu 


Glu 


Phe 


Ser 


Thr 






115 










120 


Leu 


Gly 


He 


Gin 


Gly 


Val 


Thr 


Asp 




130 










135 




Lys 


Ala 


Asn 


Ala 


Ala 


Gly 


Lys 


Asp 


145 










150 






Leu 


Ser 


Gly 


Ser 


Leu 


Glu 


Ser 


Leu 










165 








Ala 


Asn 


Ser 


Val 


Lys 


Glu 


Leu 


Thr 








180 










Ser 


Arg 


Lys 


Asp 


Gly 


Asn 


Ala 


Ser 






195 










200 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


Glu 


He 




210 










215 




Ala 


Val 


Val 


Leu 


Ala 


Val 


Lys 


Glu 


225 










230 






Asp 


Glu 


Leu 


Ala 


Thr 


Lys 


Ala 


He 










245 








Leu 


Glu 


Ala 


Asn 


Gin 


Ser 


Lys 


Asn 








260 










Ala 


He 


Ser 


Asp 


Leu 


He 


Ala 


Glu 






275 










280 


Glu 


Leu 


Lys 


Glu 


Lys 


He 


Asp 


Thr 




290 










295 




Thr 


Asn 


Lys 


Leu 


Lys 


Ser 


Glu 


His 


305 










310 






Thr 


Asp 


Asp 


Asn 


Ala 


Gin 


Arg 


Ala 










325 








Asp 


Lys 


Gly 


Ala 


Ala 


Glu 


Leu 


Glu 








340 










Leu 


Ser 


Lys 


Ala 


Ala 


Gin 


Asp 


Thr 






355 










360 



Thr Ser 



370 




7" 
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Asp Gly 


Asn 


Thr 


Ser 


Ala 


Asn 


Ser 




10 










15 




Asn 


Leu 


Thr 


Glu 


He 


Ser 


Lys 


Lys 


25 










30 






Leu 


Ala 


val 


Lys 


Glu 


Val 


Glu 


Ala 










45 








Ala 


Lys 


Ala 


He 


Gly 


Lys 


Lys 


He 








60 










Glu 


Ala 


Asn 


Arg 


Asn 


Glu 


Ser 


Leu 






75 










80 


Thr 


Leu 


He 


Thr 


Gin 


Lys 


Leu 


Ser 




90 










95 




Lys 


Glu 


Lys 


He 


Ala 


Ala 


Ala 


Lys 


105 










110 






Lys 


Leu 


Lys 


Asp 


Asn 


His 


Ala 


Gin 










125 








Glu 


Asn 


Ala 


Lys 


Lys 


Ala 


He 


Leu 








140 










Lys 


Gly 


Val 


Glu 


Glu 


Leu 


Glu 


Lys 






155 










160 


Ser 


Lys 


Ala 


Ala 


Lys 


Glu 


Met 


Leu 




170 










175 




Ser 


Pro 


Val 


Val 


His 


Gly Asn 


Asn 


185 










190 






Thr 


Asn 


Ser 


Ala 


Asp 


Glu 


Ser 


Val 










205 








Ser 


Lys 


Lys 


He 


Thr 


Glu 


Ser 


Asn 








220 










Val 


Glu 


Thr 


Leu 


Leu 


Ala 


Ser 


He 






235 










240 


Gly Lys 


Lys 


He 


Gly 


Asn 


Asn 


Gly 




250 










255 




Thr 


Ser 


Leu 


Leu 


Ser 


Gly Ala 


Tyr 


265 










270 






Lys 


Leu 


Asn 


Val 


Leu 


Lys 


Asn 


Glu 










285 








Ala 


Lys 


Gin 


Cys 


Ser 


Thr 


Glu 


Phe 








300 










Ala 


Val 


Leu 


Gly 


Leu 


Asp 


Asn 


Leu 






315 










320 


He 


Leu 


Lys 


Lys 


His 


Ala 


Asn 


Lys 




330 










335 




Lys 


Leu 


Phe 


Lys 


Ala 


Val 


Glu 


Asn 


345 










350 






Leu 


Lys 


Asn 


Ala 


Val 


Lys 


Glu 


Leu 










365 









<210> 33 

<211> 1113 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



75 

<221> CDS 

<222> (1) . . . (1113) 
<400> 33 

atg get tgt aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 48 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
15 10 15 

get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa 96 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Ser Lys Lys 
20 25 30 

att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 144 
lie Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 

ttg ctg tea tct ata gat gag ctt get aaa get att ggt aaa aaa ata 192 
Leu Leu Ser Ser lie Asp Glu Leu Ala Lys Ala lie Gly Lys Lys lie 
50 55 60 

aaa aac gat ggt agt tta gat aat gaa gca aat cgc aac gag tea ttg 240 
Lys Asn Asp Gly Ser Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu 
65 70 75 80 

tta gca gga get tat aca ata tea acc tta ata aca caa aaa tta agt 288 
Leu Ala Gly Ala Tyr Thr lie Ser Thr Leu lie Thr Gin Lys Leu Ser 
85 90 95 

aaa tta aac gga tea gaa ggt tta aag gaa aag att gee gca get aag 336 
Lys Leu Asn Gly Ser Glu Gly Leu Lys Glu Lys He Ala Ala Ala Lys 
100 105 110 

aaa tgc tct gaa gag ttt agt act aaa eta aaa gat aat cat gca cag 384 
Lys Cys Ser Glu Glu Phe Ser Thr Lys Leu Lys Asp Asn His Ala Gin 
115 120 125 

ctt ggt ata cag ggc gtt act gat gaa aat gca aaa aaa get att tta 432 
Leu Gly He Gin Gly Val Thr Asp Glu Asn Ala Lys Lys Ala He Leu 
130 135 140 

aaa gca aat gca gcg ggt aaa gat aag ggc gtt gaa gaa ctt gaa aag 4 80 
Lys Ala Asn Ala Ala Gly Lys Asp Lys Gly Val Glu Glu Leu Glu Lys 
145 150 155 160 

ttg tec gga tea tta gaa age tta tea aaa gca get aaa gag atg ctt 52 8 
Leu Ser Gly Ser Leu Glu Ser Leu Ser Lys Ala Ala Lys Glu Met Leu 
165 170 175 

get aat tea gtt aaa gag ctt aca age cct gtt gtc cat ggt aat aat 576 
Ala Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val His Gly Asn Asn 
180 185 190 

tea ggg aaa gat ggg aat aca tct gca aat tct get gat gag tct gtt 624 
Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val 
195 200 205 

aaa ggg cct aat ctt aca gaa ata agt aaa aaa att aca gaa tct aac 672 
Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys He Thr Glu Ser Asn 
210 215 220 




gca gtt gtt etc gec gtg aaa gaa gtt gaa act ttg ctt aca tct ata 720 

Ala Val Val Leu Ala Val Lys Glu Val Glu Thr Leu Leu Thr Ser He 
225 230 235 240 

gat gag ctt get aaa get att ggt aaa aaa ata aaa aac gat gtt agt 768 

Asp Glu Leu Ala Lys Ala He Gly Lys Lys He Lys Asn Asp Val Ser 

245 250 255 

tta gat aat gag gca gat cac aac gga tea tta ata tea gga gca tat 816 

Leu Asp Asn Glu Ala Asp His Asn Gly Ser Leu He Ser Gly Ala Tyr 

260 265 270 

tta att tea aac tta ata aca aaa aaa ata agt gca ata aaa gat tea 864 

Leu He Ser Asn Leu He Thr Lys Lys He Ser Ala He Lys Asp Ser 
275 280 285 

gga gaa ttg aag gca gaa att gaa aag get aag aaa tgt tct gaa gaa 912 

Gly Glu Leu Lys Ala Glu He Glu Lys Ala Lys Lys Cys Ser Glu Glu 
290 295 300 

ttt act get aaa tta aaa ggt gaa cac aca gat ctt ggt aaa gaa ggc 960 

Phe Thr Ala Lys Leu Lys Gly Glu His Thr Asp Leu Gly Lys Glu Gly 
305 310 315 320 

gtt act gat gat aat gca aaa aaa gee att tta aaa aca aat aat gat 1008 

Val Thr Asp Asp Asn Ala Lys Lys Ala He Leu Lys Thr Asn Asn Asp 

325 330 335 

aaa act aag ggc get gat gaa ctt gaa aag tta ttt gaa tea gta aaa 1056 

Lys Thr Lys Gly Ala Asp Glu Leu Glu Lys Leu Phe Glu Ser Val Lys 

340 345 350 

aac ttg tea aaa gca get aaa gag atg ctt act aat tea gtt aaa gag 1104 

Asn Leu Ser Lys Ala Ala Lys Glu Met Leu Thr Asn Ser Val Lys Glu 
355 360 365 

ctt aca age 1113 
Leu Thr Ser 
370 



<210> 34 

<211> 371 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<400> 34 



Met 


Ala 


Cys 


Asn 


Asn 


Ser 


Gly 


Lys 


1 








5 








Ala 


Asp 


Glu 


Ser 


Val 


Lys 


Gly 


Pro 








20 










He 


Thr 


Asp 


Ser 


Asn 


Ala 


Val 


Leu 






35 










40 


Leu 


Leu 


Ser 


Ser 


He 


Asp 


Glu 


Leu 




50 










55 





Asp Gly Asn Thr Ser Ala Asn Ser 

10 15 
Asn Leu Thr Glu He Ser Lys Lys 
25 30 
Leu Ala Val Lys Glu Val Glu Ala 
45 

Ala Lys Ala He Gly Lys Lys He 
60 



Lys 


Asn 


Asp 


Gly 


Ser 


Leu 


Asp 


Asn 


65 










70 






Leu 


Ala 


Gly 


Ala 


Tyr 


Thr 


He 


Ser 










85 








Lys 


Leu 


Asn 


Gly 


Ser 


Glu 


Gly 


Leu 








100 










Lys 


Cys 


Ser 


Glu 


Glu 


Phe 


Ser 


Thr 






115 










120 


Leu 


Gly 


He 


Gin 


Gly 


Val 


Thr 


Asp 




130 










135 




Lys 


Ala 


Asn 


Ala 


Ala 


Gly 


Lys 


Asp 


145 










150 






Leu 


Ser 


Gly 


Ser 


Leu 


Glu 


Ser 


Leu 










165 








Ala 


Asn 


Ser 


Val 


Lys 


Glu 


Leu 


Thr 








180 










Ser 


Gly 


Lys 


Asp 


Gly 


Asn 


Thr 


Ser 






195 










200 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


Glu 


He 




210 










215 




Ala 


Val 


Val 


Leu 


Ala 


Val 


Lys 


Glu 


225 










230 






Asp 


Glu 


Leu 


Ala 


Lys 


Ala 


He 


Gly 










245 








Leu 


Asp 


Asn 


Glu 


Ala 


Asp 


His 


Asn 








260 










Leu 


He 


Ser 


Asn 


Leu 


He 


Thr 


Lys 






275 










280 


Gly 


Glu 


Leu 


Lys 


Ala 


Glu 


He 


Glu 




290 










295 




Phe 


Thr 


Ala 


Lys 


Leu 


Lys 


Gly 


Glu 


305 










310 






Val 


Thr 


Asp 


Asp 


Asn 


Ala 


Lys 


Lys 










325 








Lys 


Thr 


Lys 


Gly 


Ala 


Asp 


Glu 


Leu 








340 










Asn 


Leu 


Ser 


Lys 


Ala 


Ala 


Lys 


Glu 






355 










360 


Leu 


Thr 


Ser 













370 



<210> 35 

<211> 1112 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1) . . . (1112) 
<400> 35 

atg get tgt aat aat tea ggg aaa 
Met Ala Cys Asn Asn Ser Gly Lys 
1 5 



Glu 


Ala 


Asn 


Arg 


Asn 


Glu 


Ser 


Leu 






75 










80 


Thr 


Leu 


He 


Thr 


Gin 


Lys 


Leu 


Ser 




90 










95 




Lys 


Glu 


Lys 


He 


Ala 


Ala 


Ala 


Lys 


105 










110 






Lys 


Leu 


Lys 


Asp 


Asn 


His 


Ala 


Gin 










125 








Glu 


Asn 


Ala 


Lys 


Lys 


Ala 


He 


Leu 








140 










Lys 


Gly Val 


Glu 


Glu 


Leu 


Glu 


Lys 






155 










160 


Ser 


Lys 


Ala 


Ala 


Lys 


Glu 


Met 


Leu 




170 










175 




Ser 


Pro 


Val 


Val 


His 


Gly Asn 


Asn 


185 










190 






Ala 


Asn 


Ser 


Ala 


Asp 


Glu 


Ser 


Val 










205 








Ser 


Lys 


Lys 


He 


Thr 


Glu 


Ser 


Asn 








220 










Val 


Glu 


Thr 


Leu 


Leu 


Thr 


Ser 


He 






235 










240 


Lys 


Lys 


He 


Lys 


Asn 


Asp 


Val 


Ser 




250 










255 




Gly 


Ser 


Leu 


He 


Ser 


Gly Ala 


Tyr 


265 










270 






Lys 


He 


Ser 


Ala 


He 


Lys 


Asp 


Ser 










285 








Lys 


Ala 


Lys 


Lys 


Cys 


Ser 


Glu 


Glu 








300 










His 


Thr 


Asp 


Leu 


Gly 


Lys 


Glu 


Gly 






315 










320 


Ala 


He 


Leu 


Lys 


Thr 


Asn 


Asn 


Asp 




330 










335 




Glu 


Lys 


Leu 


Phe 


Glu 


Ser 


Val 


Lys 


345 










350 






Met 


Leu 


Thr 


Asn 


Ser 


Val 


Lys 


Glu 










365 









9 at 999 aat aca tct 9 ca aat tct 
Asp Gly Asn Thr Ser Ala Asn Ser 
10 15 




get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa 96 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Ser Lys Lys 
20 25 30 

att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 144 
lie Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 

ttg ctg tea tct ata gat gag ctt get aaa get att ggt aaa aaa ata 192 
Leu Leu Ser Ser lie Asp Glu Leu Ala Lys Ala lie Gly Lys Lys lie 
50 55 60 

aaa aac gat ggt agt tta gat aat gaa gca aat cgc aac gag tea ttg 24 0 
Lys Asn Asp Gly Ser Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu 
65 70 75 80 

tta gca gga get tat aca ata tea acc tta ata aca caa aaa tta agt 288 
Leu Ala Gly Ala Tyr Thr lie Ser Thr Leu lie Thr Gin Lys Leu Ser 
85 90 95 

aaa tta aac gga tea gaa ggt tta aag gaa aag att gec gca get aag 336 
Lys Leu Asn Gly Ser Glu Gly Leu Lys Glu Lys lie Ala Ala Ala Lys 
100 105 110 

aaa tgc tct gaa gag ttt agt act aaa eta aaa gat aat cat gca cag 384 
Lys Cys Ser Glu Glu Phe Ser Thr Lys Leu Lys Asp Asn His Ala Gin 
115 120 125 

ctt ggt ata cag ggc gtt act gat gaa aat gca aaa aaa get att tta 432 
Leu Gly lie Gin Gly Val Thr Asp Glu Asn Ala Lys Lys Ala lie Leu 
130 135 140 

aaa gca aat gca gcg ggt aaa gat aag ggc gtt gaa gaa ctt gaa aag 480 
Lys Ala Asn Ala Ala Gly Lys Asp Lys Gly Val Glu Glu Leu Glu Lys 
145 150 155 160 

ttg tec gga tea tta gaa age tta tea aaa gca get aaa gag atg ctt 528 
Leu Ser Gly Ser Leu Glu Ser Leu Ser Lys Ala Ala Lys Glu Met Leu 
165 170 175 

get aat tea gtt aaa gag ctt aca age cct gtt gtc cat ggt aat aat 576 
Ala Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val His Gly Asn Asn 
180 185 190 

tea gga aaa gat ggg aat aca tct gca aat tct get gat gag tct gtt 624 
Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val 
195 200 205 

aaa ggg cct aat ctt aca gaa ata agt aaa aaa att aca gaa tct aac 672 
Lys Gly Pro Asn Leu Thr Glu lie Ser Lys Lys lie Thr Glu Ser Asn 
210 215 220 

gca gtt gtt ctg get gtg aaa gaa att gaa act ttg ctt gca tct ata 720 
Ala Val Val Leu Ala Val Lys Glu lie Glu Thr Leu Leu Ala Ser He 
225 230 235 240 

gat gaa ctt get act aaa get att ggt aaa aaa ata caa caa aat ggt 768 
Asp Glu Leu Ala Thr Lys Ala He Gly Lys Lys He Gin Gin Asn Gly 
245 250 255 




ggt tta get gtc gaa gcg ggg cat aat gga aca ttg tta gca ggt get 816 
Gly Leu Ala Val Glu Ala Gly His Asn Gly Thr Leu Leu Ala Gly Ala 
260 265 270 

tat aca ata tea aaa eta ata aca caa aaa tta gat gga ttg aaa aat 864 
Tyr Thr lie Ser Lys Leu He Thr Gin Lys Leu Asp Gly Leu Lys Asn 
275 280 285 

tea gaa aaa tta aag gaa aaa att gaa aat get aag aaa tgt tct gaa 912 
Ser Glu Lys Leu Lys Glu Lys He Glu Asn Ala Lys Lys Cys Ser Glu 
290 295 300 

gat ttt act aaa aaa eta gaa gga gaa cat gcg caa ctt gga att gaa 960 
Asp Phe Thr Lys Lys Leu Glu Gly Glu His Ala Gin Leu Gly He Glu 
305 310 315 320 

aat gtt act gat gag aat gca aaa aaa get att tta ata aca gat gca 1008 
Asn Val Thr Asp Glu Asn Ala Lys Lys Ala He Leu He Thr Asp Ala 
325 330 335 

get aaa gat aag ggc get gca gag ctt gaa aag eta ttt aaa gca gta 1056 
Ala Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe Lys Ala Val 
340 345 350 



gaa aac ttg gca aaa gca get aaa gag atg ctt get aat tea gtt aaa 1104 
r jf* Glu Asn Leu Ala Lys Ala Ala Lys Glu Met Leu Ala Asn Ser Val Lys 

^ 355 360 365 

gag ctt ac 1112 
Glu Leu 
370 



<210> 36 
<211> 370 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<400> 36 



Met 


Ala 


Cys 


Asn 


Asn 


Ser 


Gly 


Lys 


Asp 


Gly Asn 


Thr 


Ser 


Ala 


Asn 


Ser 


1 








5 










10 










15 




Ala 


Asp 


Glu 


Ser 


Val 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


Glu .He 


Ser 


Lys 


Lys 








20 










25 










30 






He 


Thr 


Asp 


Ser 


Asn 


Ala 


Val 


Leu 


Leu 


Ala 


Val 


Lys 


Glu 


Val 


Glu 


Ala 






35 










40 










45 








Leu 


Leu 


Ser 


Ser 


He 


Asp 


Glu 


Leu 


Ala 


Lys 


Ala 


He 


Gly Lys 


Lys 


He 




50 










55 










60 










Lys 


Asn 


Asp 


Gly 


Ser 


Leu 


Asp 


Asn 


Glu 


Ala 


Asn 


Arg 


Asn 


Glu 


Ser 


Leu 


65 










70 










75 










80 


Leu 


Ala 


Gly 


Ala 


Tyr 


Thr 


He 


Ser 


Thr 


Leu 


He 


Thr 


Gin 


Lys 


Leu 


Ser 










85 










90 










95 




Lys 


Leu 


Asn 


Gly 


Ser 


Glu 


Gly 


Leu 


Lys 


Glu 


Lys 


He 


Ala 


Ala 


Ala 


Lys 








100 










105 










110 






Lys 


Cys 


Ser 


Glu 


Glu 


Phe 


Ser 


Thr 


Lys 


Leu 


Lys 


Asp 


Asn 


His 


Ala 


Gin 



115 120 125 




Leu 


Gly 


He 


Gin 


Gly 


Val 


Thr 


Asp 




130 










135 




Lys 


Ala 


Asn 


Ala 


Ala 


Gly 


Lys 


Asp 


145 










150 






Leu 


Ser 


Gly 


Ser 


Leu 


Glu 


Ser 


Leu 










165 








Ala 


Asn 


Ser 


Val 


Lys 


Glu 


Leu 


Thr 








180 










Ser 


Gly 


Lys 


Asp 


Gly 


Asn 


Thr 


Ser 






195 










200 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


Glu 


He 




210 










215 




Ala 


Val 


Val 


Leu 


Ala 


Val 


Lys 


Glu 


225 










230 






Asp 


Glu 


Leu 


Ala 


Thr 


Lys 


Ala 


He 










245 








Gly 


Leu 


Ala 


Val 


Glu 


Ala 


Gly 


His 








260 










Tyr 


Thr 


He 


Ser 


Lys 


Leu 


He 


Thr 






275 










280 


Ser 


Glu 


Lys 


Leu 


Lys 


Glu 


Lys 


He 




290 










295 




Asp 


Phe 


Thr 


Lys 


Lys 


Leu 


Glu 


Gly 


305 










310 






Asn 


Val 


Thr 


Asp 


Glu 


Asn 


Ala 


Lys 










325 








Ala 


Lys 


Asp 


Lys 


Gly 


Ala 


Ala 


Glu 








340 










Glu 


Asn 


Leu 


Ala 


Lys 


Ala 


Ala 


Lys 






355 










360 



Glu Leu 



370 




?0 

















Glu 


Asn 


Ala 


Lys 


Lys 


Ala 


He 


Leu 








140 










Lys 


Glv 


Val 


Glu 


Glu 


Leu 


Glu 


Lys 






155 










160 


Ser 


Lys 


Ala 


Ala 


Lys 


Glu 


Met 


Leu 




170 










175 




Ser 


Pro 


Val 


Val 


His 


Gly Asn 


Asn 


185 










190 






Ala 


Asn 


Ser 


Ala 


Asp 


Glu 


Ser 


Val 










205 








Ser 


Lys 


Lvs 


He 


Thr 


Glu 


Ser 


Asn 








220 










He 


Glu 


Thr 


Leu 


Leu 


Ala 


Ser 


He 






23 5 










240 


Gly Lys 


Lys 


He 


Gin 


Gin 


Asn 


Gly 




250 










255 




Asn 


Gly 


Thr 


Leu 


Leu 


Ala 


Gly 


Ala 


265 










270 






Gin 


Lys 


Leu 


Asp 


Gly Leu 


Lys 


Asn 










285 








Glu 


Asn 


Ala 


Lys 


Lys 


Cys 


Ser 


Glu 








300 










Glu 


His 


Ala 


Gin 


Leu Gly 


He 


Glu 






315 










320 


Lys 


Ala 


He 


Leu 


He 


Thr 


Asp 


Ala 




330 










335 




Leu 


Glu 


Lys 


Leu 


Phe 


Lys 


Ala 


Val 


345 










350 






Glu 


Met 


Leu 


Ala 


Asn 


Ser 


Val 


Lys 










365 









<210> 37 

<211> 1106 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1) . . . (1106) 
<400> 37 

atg get tgt aat aat tea gga aaa 
Met Ala Cys Asn Asn Ser Gly Lys 
1 5 

get gat gag tct gtt aaa ggg cct 
Ala Asp Glu Ser Val Lys Gly Pro 
20 



gat ggg aat gca tct gca aat tct 48 
Asp Gly Asn Ala Ser Ala Asn Ser 
10 15 

aat ctt aca gaa ata agt aaa aaa 96 
Asn Leu Thr Glu He Ser Lys Lys 
25 30 



att aca gaa tct aac gca gtt gtt ctg gec gtg aaa gaa gtt gag acc 
He Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu Val Glu Thr 
35 40 45 



144 



tta ctt gca tct ata gat gaa ctt get acc aaa get att ggt aaa aaa 

Leu Leu Ala Ser He Asp Glu Leu Ala Thr Lys Ala He Gly Lys Lys 

50 55 60 

ata ggc aat aat ggt tta gag gee aat cag agt aaa aac aca tea ttg 

He Gly Asn Asn Gly Leu Glu Ala Asn Gin Ser Lys Asn Thr Ser Leu 

65 70 75 80 

tta tea gga get tat gca ata tct gac eta ata gca gaa aaa tta aat 

Leu Ser Gly Ala Tyr Ala He Ser Asp Leu He Ala Glu Lys Leu Asn 

85 90 95 



tgt tct aca gaa ttt act aat aaa eta aaa agt gaa cat gca gtg ctt 
Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu His Ala Val Leu 
115 120 125 



V jtf* G1 Y Leu As P Asn Leu Thr As P Asp Asn Ala Gln Arg Ala Ile LeU LyS 

^ 130 135 140 

aaa cat gca aat aaa gat aag ggt get gca gaa ctt gaa aag tta ttt 

Lys His Ala Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe 

145 150 155 160 

aaa gcg gta gaa aac tta tea aaa gca get caa gac aca tta aaa aat 

Lys Ala Val Glu Asn Leu Ser Lys Ala Ala Gin Asp Thr Leu Lys Asn 

165 170 175 

get gtt aaa gag ctt aca agt cct att gtc cat ggt aat aat tea aga 

Ala Val Lys Glu Leu Thr Ser Pro Ile Val His Gly Asn Asn Ser Arg 

180 185 190 



cct aat ctt aca gaa ata agt aaa aaa att aca gaa tct aac gca gtt 
Pro Asn Leu Thr Glu Ile Ser Lys Lys Ile Thr Glu Ser Asn Ala Val 
210 215 220 

gtt ctg gec gtg aaa gaa gtt gag acc tta ctt gca tct ata gat gaa 
Val Leu Ala Val Lys Glu Val Glu Thr Leu Leu Ala Ser Ile Asp Glu 
225 230 235 240 

ctt get acc aaa get att ggt aag aaa ata ggc aat aat ggt tta gag 
Leu Ala Thr Lys Ala Ile Gly Lys Lys Ile Gly Asn Asn Gly Leu Glu 
245 250 255 

gee aat cag agt aaa aac aca tea ttg tta tea gga get tat gca ata 
Ala Asn Gin Ser Lys Asn Thr Ser Leu Leu Ser Gly Ala Tyr Ala Ile 
260 265 270 

tct gac eta ata gca gaa aaa' tta aat gta ttg aaa aat gaa gaa tta 
Ser Asp Leu Ile Ala Glu Lys Leu Asn Val Leu Lys Asn Glu Glu Leu 
275 280 285 



192 



240 



288 



gta ttg aaa aat gaa gaa tta aag gaa aag att gat aca get aag caa 336 
Val Leu Lys Asn Glu Glu Leu Lys Glu Lys Ile Asp Thr Ala Lys Gin 
100 105 HO 



384 



(\\ *K ggt ctg gac aat ctt act gat gat aat gca caa aga get att tta aaa 432 
'a Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala Gin 



480 



528 



576 



aaa gat ggg aat gca tct aca aat tct gee gat gag tct gtt aaa ggg 624 
Lys Asp Gly Asn Ala Ser Thr Asn Ser Ala Asp Glu Ser Val Lys Gly 
195 200 205 



672 



720 



768 



816 



864 




A 1 -f 



aag gaa aag att gat aca get aag caa tgt tct aca gaa ttt act aat 912 
Lys Glu Lys lie Asp Thr Ala Lys Gin Cys Ser Thr Glu Phe Thr Asn 
290 295 300 

aaa eta aaa agt gaa cat gca gtg ctt ggt ctg gac aat ctt act gat 
Lys Leu Lys Ser Glu His Ala Val Leu Gly Leu Asp Asn Leu Thr Asp 
305 310 315 320 

gat aat gca caa aga get att tta aaa aaa cat gca aat aaa gat aag 
Asp Asn Ala Gin Arg Ala He Leu Lys Lys His Ala Asn Lys Asp Lys 
325 330 335 

ggt get gca gaa ctt gaa aag tta ttt aaa gcg gta gaa aac tta tea 
Gly Ala Ala Glu Leu Glu Lys Leu Phe Lys Ala Val Glu Asn Leu Ser 
340 345 350 

aaa gca get caa gac aca tta aaa aat get gtt aaa gag ctt aca agt 
Lys Ala Ala Gin Asp Thr Leu Lys Asn Ala Val Lys Glu Leu Thr Ser 
355 360 365 

cc 



<210> 38 
' <211> 368 
<212> PRT 

<213> Artificial Sequence 



960 



1008 



1056 



1104 



1106 



<220> 

<223> OspC Chimera 



<400> 38 






















Ala 




Ser 


Met 


Ala 


Cys 


Asn 


Asn 


Ser 


Gly 


Lys 


Asp Gly 


Asn 


Ala 


Ser 


Asn 


1 






5 










10 










15 




Ala 


Asp 


Glu 


Ser 


Val 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


Glu 


He 


Ser 


Lys 


Lys 






20 










25 










30 






He 


Thr 


Glu 
35 


Ser 


Asn 


Ala 


Val 


Val 
40 


Leu 


Ala 


Val 


Lys 


Glu 
45 


Val 


Glu 


Thr 


Leu 


Leu 


Ala 


Ser 


He 


Asp 


Glu 


Leu 


Ala 


Thr 


Lys 


Ala 


He 


Gly Lys 


Lys 




50 










55 










60 










He 


Gly 


Asn 


Asn 


Gly 


Leu 


Glu 


Ala 


Asn 


Gin 


Ser 


Lys 


Asn 


Thr 


Ser 


Leu 


65 








70 










75 










80 


Leu 


Ser 


Gly 


Ala 


Tyr 


Ala 


He 


Ser 


Asp 


Leu 


He 


Ala 


Glu 


Lys 


Leu 


Asn 








85 










90 










95 


Gin 


Val 


Leu 


Lys 


Asn 


Glu 


Glu 


Leu 


Lys 


Glu 


Lys 


He 


Asp 


Thr 


Ala 


Lys 






100 










105 










110 






Cys 


Ser 


Thr 


Glu 


Phe 


Thr 


Asn 


Lys 


Leu 


Lys 


Ser 


Glu 


His 


Ala 


Val 


Leu 




115 










120 










125 








Gly 


Leu 


Asp 


Asn 


Leu 


Thr 


Asp 


Asp 


Asn 


Ala 


Gin 


Arg 


Ala 


He 


Leu 


Lys 


130 










135 










140 










Lys 


His 


Ala 


Asn 


Lys 


Asp 


Lys 


Gly Ala Ala 


Glu 


Leu 


Glu 


Lys 


Leu 


Phe 


145 










150 










155 










160 


Lys 


Ala 


Val 


Glu 


Asn 


Leu 


Ser 


Lys 


Ala 


Ala 


Gin 


Asp 


Thr 


Leu 


Lys 


Asn 








165 










170 










175 




Ala 


Val 


Lys 


Glu 


Leu 


Thr 


Ser 


Pro 


He 


Val 


His 


Gly Asn 


Asn 


Ser 


Arg 






180 










185 










190 




Gly 


Lys 


Asp Gly 


Asn 


Ala 


Ser 


Thr 


Asn 


Ser 


Ala 


Asp 


Glu 


Ser 


Val 


Lys 




195 










200 










205 










■» C I /102 - 



Pro 


Asn 


Leu 


Thr 


Glu 


He 


Ser 


Lys 


Lys 


He 


Thr 


Glu 


Ser 


Asn 


f\± a 


Val 


210 










215 










220 








Glu 


Val 


Leu 


Ala 


Val 


Lys 


Glu 


Val 


Glu 


Thr 


Leu 


Leu 


Ala 


Ser 


He 




225 








230 










235 










24 0 


Leu 


Ala 


Thr 


Lys 


Ala 


He 


Gly 


Lys 


Lys 


He 


Gly Asn Asn Gly 


Leu 


ulU 








245 










250 










o c c 


Tip 

lie 


Ala 


Asn 


Gin 


Ser 


Lys 


Asn 


Thr 


Ser 


Leu Leu Ser Gly Ala Tyr 


Ala 








260 








265 










270 


LjXU 




Ser 


Asp 


Leu 


He 


Ala 


Glu 


Lys 


Leu 


Asn 


Val 


Leu 


Lys 


Asn 


Glu 


Leu 




275 










280 










285 








Lys 


Glu 


Lys 


He 


Asp 


Thr 


Ala 


Lys 


Gin 


Cys 


Ser 


Thr 


Glu 


Phe 


Thr 


Asn 


290 








295 










300 










Lys 


Leu 


Lys 


Ser 


Glu 


His 


Ala 


Val 


Leu 


Gly 


Leu 


Asp 


Asn 


Leu 


Thr 


Asp 


305 








310 










315 










320 


Asp 


Asn 


Ala 


Gin 


Arg 


Ala 


He 


Leu 


Lys 


Lys 


His 


Ala 


Asn 


Lys 


Asp 


Lys 








325 










330 










335 




Gly 


Ala 


Ala 


Glu 


Leu 


Glu 


Lys 


Leu 


Phe 


Lys 


Ala 


Val 


Glu 


Asn 


Leu 


Ser 






340 










345 










350 






Lys 


Ala 


Ala 


Gin 


Asp 


Thr 


Leu 


Lys 


Asn 


Ala 


Val 


Lys 


Glu 


Leu 


Thr 


Ser 




355 










360 










365 









<210> 39 
<211> 1107 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1) . . . (1107) 

<400> 39 

atg get tgt aat aat tea gga aaa gat ggg aat gca tct gca aat tct 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Ala Ser Ala Asn Ser 
15 10 15 

get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 
20 25 30 

att aca gaa tct aac gca gtt gtt ctg gec gtg aaa gaa gtt gag acc 
He Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu Val Glu Thr 
35 40 45 

tta ctt gca tct ata gat gaa ctt get acc aaa get att ggt aaa aaa 
Leu Leu Ala Ser He Asp Glu Leu Ala Thr Lys Ala He Gly Lys Lys 
50 55 60 

ata ggc aat aat ggt tta gag gec aat cag agt aaa aac aca tea ttg 
He Gly Asn Asn Gly Leu Glu Ala Asn Gin Ser Lys Asn Thr Ser Leu 
65 70 75 80 

tta tea gga get tat gca ata tct gac eta ata gca gaa aaa tta aat 
Leu Ser Gly Ala Tyr Ala He Ser Asp Leu He Ala Glu Lys Leu Asn 
85 90 95 



48 



96 



144 



192 



240 



288 




gta ttg aaa aat gaa gaa tta aag gaa aag att gat aca get aag caa 33 6 
Val Leu Lys Asn Glu Glu Leu Lys Glu Lys lie Asp Thr Ala Lys Gin 
100 105 110 



tgt tct aca gaa ttt act aat aaa eta aaa agt gaa cat gca gtg ctt 
Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu His Ala Val Leu 
115 120 125 

ggt ctg gac aat ctt act gat gat aat gca caa aga get att tta aaa 
Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala Gin Arg Ala lie Leu Lys 
130 135 140 

aaa cat gca aat aaa gat aag ggt get gca gaa ctt gaa aag tta ttt 
Lys His Ala Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe 
145 150 155 160 

aaa gcg gta gaa aac tta tea aaa gca get caa gac aca tta aaa aat 
Lys Ala Val Glu Asn Leu Ser Lys Ala Ala Gin Asp Thr Leu Lys Asn 
165 170 175 



gtt etc gee gtg aaa gaa gtt gaa act ttg ctt aca tct ata gat gag 
Val Leu Ala Val Lys Glu Val Glu Thr Leu Leu Thr Ser lie Asp Glu 
225 230 235 240 

ctt get aaa get att ggt aaa aaa ata aaa aac gat gtt agt tta gat 
Leu Ala Lys Ala He Gly Lys Lys He Lys Asn Asp Val Ser Leu Asp 
245 250 255 

aat gag gca gat cac aac gga tea tta ata tea gga gca tat tta att 
Asn Glu Ala Asp His Asn Gly Ser Leu He Ser Gly Ala Tyr Leu He 
260 265 270 



ttg aag gca gaa att gaa aag get aag aaa tgt tct gaa gaa ttt act 
Leu Lys Ala Glu He Glu Lys Ala Lys Lys Cys Ser Glu Glu Phe Thr 
290 295 300 



384 



432 



480 



528 



576 



624 



A I 9 ct gtt aaa gag ecu aca agt ecu ace yu<j yy<- aau u^<* yyy 

fl 1* Ala Val Lys Glu Leu Thr Ser Pro He Val His Gly Asn Asn Ser Gly 

180 185 190 

aaa gat ggg aat aca tct gca aat tct get gat gag tct gtt aaa ggg 

Lys Asp Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly 
195 200 205 

cct aat ctt aca gaa ata agt aaa aaa att aca gaa tct aac gca gtt 672 

Pro Asn Leu Thr Glu He Ser Lys Lys He Thr Glu Ser Asn Ala Val 
210 215 220 



720 



768 



816 



tea aac tta ata aca aaa aaa ata agt gca ata aaa gat tea gga gaa 864 
Ser Asn Leu He Thr Lys Lys He Ser Ala He Lys Asp Ser Gly Glu 
275 280 285 



912 



get aaa tta aaa ggt gaa cac aca gat ctt ggt aaa gaa ggc gtt act 960 
Ala Lys Leu Lys Gly Glu His Thr Asp Leu Gly Lys Glu Gly Val Thr 
305 310 315 320 

gat gat aat gca aaa aaa gee att tta aaa aca aat aat gat aaa act 1008 
Asp Asp Asn Ala Lys Lys Ala He Leu Lys Thr Asn Asn Asp Lys Thr 
325 330 335 




£ 1% III S? 1" 2S 1" " 9 * E S SK S SS i £ III 



340 



1056 



tea aaa gca get aaa gag atg ett aet aat tea gtt aaa gag ctt c H04 
Ser Lys Ala Ala Lys Glu Met Leu Thr Asn Ser Val Lys Glu Leu Thr 
355 360 365 

1107 

age 
Ser 



<210> 40 
<211> 369 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> OspC Chimera 



Se?°Ill 0 Cy S Asn Asn Ser Gly Lys Asp Gly Asn Ala Ser Ala Asn Ser 

Ala Asp Glu Ser Val Lys Gly Pro Asn llu Thr Glu lie Ser Lys Lys 

lie Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu Val Glu Thr 

40 45 



Leu Leu Ala Ser lie Asp Glu Leu Ala Thr Lys Ala lie Gly Lys Lys 

lie G?y Asn Asn Gly Leu Glu Ala Asn Gin Ser Lys Asn Thr Ser Leu 

70 75 



Leu Ser Gly Ala Tyr tta lie Ser Asp Leu He Ala Glu Lys Leu Asn 

90 yb 



Val Leu Lys Asn Glu Glu Leu Lys Glu Lys lie Asp Thr Ala Lys Gin 

100 105 ixu 

Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu His Ala Val Leu 

115 120 
Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala Gin Arg Ala lie Leu Lys 

Lys Hil Ala Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe 

Lys Ala Val Glu Asn III Ser Lys Ala Ala Gin Asp Thr Leu Lys Asn 

Ala Val Lys Glu III Thr Ser Pro lie Val His Gly Asn Asn Ser Gly 

Lys Asp Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly 

Pro Asn III Thr Glu lie Ser Lys Lys lie Thr Glu Ser Asn Ala Val 



2 ^ 

Val III Ala Val Lys Glu Val Glu Thr Leu Leu Thr Ser lie Asp Glu 

Leu Ala Lys Ala lie Gly Lys Lys lie Lys Asn Asp Val Ser Leu Asp 
245 250 255 

Ser Asn Leu 111 Thr Lys Lys lie ier Ala lie Lys Asp Ser Gly Glu 

280 285 



Asn Glu Ala Asp His Asn Gly Ser Leu lie Ser Gly Ala Tyr Leu lie 

265 270 



275 



Leu Lys Ala Glu lie Glu Lys Ala Lys Lys Cys Ser Glu Glu Phe Thr 
Ala Lys Leu Lys Gly Glu His Thr Asp Leu Gly Lys Glu Gly Val Thr 

310 31b 
Tsp Asp Asn Ala Lys Lys Ala lie Leu Lys Thr Asn Asn Asp Lys Thr 

Lys Gly Ala Asp o'lu Leu Glu Lys Leu Phe Glu Ser Val Lys Asn Leu 

Ser Lys Ala All Lys Glu Met Leu Jhr Asn Ser Val Lys Glu Leu Thr 
355 360 365 

Ser 



<210> 41 
<211> 1106 
<212> DNA 
\ <213> Artificial Sequence 



<220> 

<223> OspC Chimera 



<221> CDS 

<222> (1) - . • (H06) 



atg get tgt aat aat tea gga aaa gat ggg aat gca tct gca aat tct 
Me? Ala C^s Asn Asn Ser Gly Lys Asp Gly Asn Ala Ser Ala Asn Ser 
1 5 10 



K K S5 S SS S S? £ E 2S S I" IS S£ £ S 
Si S SS £ «n I!" SS SS SS ffi S3 £ SI ?" SS E 



35 



40 45 



i-i-a rt-t- oca tct ata gat gaa ctt get acc aaa get att ggt aaa aaa 
EeS Leu lit Ser fie Lp Glu Leu Ala Thr Lys Ala lie Gly Lys Lys 
50 55 60 

at-a aac aat aat ggt tta gag gee aat cag agt aaa aac aca tea ttg 
Tie G?y Asn Asn Gly Leu 111 Ala Asn Gin Ser Lys Asn Thr Ser Leu 



65 70 75 



tta tea gga get tat gca ata tct gac eta ata gca gaa aaa tta aat 
Leu Ser fly Ala Tyr Ala He Ser Asp Leu lie Ala Glu Lys Leu Asn 



85 



ata ttq aaa aat gaa gaa tta aag gaa aag att gat aca get aag caa 
vS Leu Lys Asn Glu Glu Leu Lys Glu Lys lie Asp Thr Ala Lys Gin 

100 105 

tat tct aca gaa ttt act aat aaa eta aaa agt gaa cat gca gtg ctt 
Cys Ser ?hr Glu Phe Thr Asn Lys Leu Lys Ser Glu His Ala Val Leu 



96 



144 



192 



240 



288 



336 



384 



115 120 



% % in si m s Sp si si e: as s si ;x e " a . 
e si m si 5: si s & s s: si £ s: s 2: ss 

150 155 



145 



e s ss sr« si £ ss £ s s ss k s s £ si 



165 



IS tl SIS £ £ S E Si SS Si S Si Si SS i!v 

180 185 

aaa aat aaq aat aca tct gca aat tct get gat gag tct gtt aaa ggg 
Lys Asp 01? Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Ly S Oly 



cct aat ctt aca gaa ata agt aaa aaa att aca gaa tct aac gca gtt 
Pro iTn Leu Thr Glu He Ser Lys Lys lie Thr Glu Ser Asn Ala Val 
210 215 220 

att eta act gtg aaa gaa att gaa act ttg ctt gca tct ata gat gaa 
lei III U Lys Glu lie Glu Thr Leu Leu Ala Ser lie Asp Glu 
230 235 



225 



ctt act act aaa get att ggt aaa aaa ata caa caa aat ggt ggt tta 
III III Thr Lys Ala He Gly Lys Lys lie Gin Gin Asn Gly Oly Leu 
245 250 255 

„ t _ tc aaa acq qqg cat aat gga aca ttg tta gca ggt get tat aca 
III val flu III Gly His Asn Gly Thr Leu Leu Ala Gly Ala Tyr Thr 
260 265 270 

ata tea aaa eta ata aca caa aaa tta gat gga ttg aaa aat tea gaa 
He Ser Lys Leu lie Thr Gin Lys Leu Asp Gly Leu Lys Asn Ser Glu 
275 280 285 

aaa tta aag gaa aaa att gaa aat get aag aaa tgt tct gaa gat ttt 
Lys Leu Lys Glu Lys He Glu Asn Ala Lys Lys Cys Ser Glu Asp Phe 
290 295 300 

act aaa aaa eta gaa gga gaa eat gcg caa ctt gga att gaa aat gtt 
Thr Lys Lys Leu Glu Gly Glu His Ala Gin Leu Gly He Glu Asn Val 



305 



310 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



act aat gag aat gca aaa aaa get att tta ata aca gat gca get aaa 
Thr Cp Glu Asn Ala Lys Lys Ala lie Leu lie Thr Asp Ala Ala Lys 
325 330 335 

aat aaa qqc act gca gag ctt gaa aag eta ttt aaa gca gta gaa aac 
Asp Lys Gly HI Ala Glu Leu Glu Lys Leu Phe Lys Ala Val Glu Asn 
340 345 350 

ttg gca aaa gca get aaa gag atg ctt get aat tea gtt aaa gag ctt 
lei Ala Lys Ala Ala Lys Glu Met Leu Ala Asn Ser Val Lys Glu Leu 



960 



1008 



1056 



1104 



355 360 



ac 

<210> 42 
<211> 368 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> OspC Chimera 



Me^Ala'cys Asn Asn Ser Gly Lys Asp Gly. Asn Ala Ser Ala Asn Ser 

A L Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Ser Lys Lys 

lie Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu Val Glu Thr 

Leu Leu lla Ser lie Asp Glu Leu Ala Thr Lys Ala lie Gly Lys Lys 

lie Gly Asn Asn Gly Leu Glu Ala Asn Gin Ser Lys Asn Thr Ser Leu 

Leu Ser Gly Ala Tyr Ma lie Ser Asp Leu lie Ala Glu Lys Leu Asn 

Val Leu Lys Asn Glu Glu Leu Lys Glu Lys He Asp Thr Ala Lys Gin 

10 0 105 
Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu His Ala Val Leu 

* 120 125 



Gly Leu Asp Asn Leu Thr Asp Asp Asn Ala Gin Arg Ala lie Leu Lys 
Lys "is Ala Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu Phe 
Lys Ala Val Glu Asn Leu Ser Lys Ala Ala Gin Asp Thr Leu Lys Asn 
Ala Val Lys Glu III Thr Ser Pro lie HI His Gly Asn Asn Ser Gly 
Lys Asp Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly 
Pro Asn III Thr Glu lie Ser Lys Lys lie Thr Glu Ser Asn Ala Val 
val III Ala Val Lys Glu III Glu Thr Leu Leu Ala Ser lie Asp Glu 
Leu Ala Thr Lys Ala fie Gly Lys Lys lie Gin Gin Asn Gly Gly Leu 



225 

Ala Thr Lys Ala He Gly Lys Lys 

245 250 
Ala Val Glu Ala Gly His Asn Gly Thr Leu Leu Ala Gly Ala Tyr Thr 

265 



lie Ser Lys Leu He Thr Gin Lys Leu Asp Gly Leu Lys Asn Ser Glu 
275 280 285 



Lys Leu iys Glu Lys He Glu Asn Ala Lys Lys Cys Ser Glu Asp Phe 

Thr Lys Lys Leu Glu Gly Glu His Ala Gin Leu Gly He Glu Asn Val 

310 315 
Thr Asp Glu Asn Ala Lys Lys Ala He Leu He Thr Asp Ala Ala Lys 

Asp Lys Gly Ala III Glu Leu Glu Lys III Phe Lys Ala Val Glu Asn 

Leu Ala Lys III Ala Lys Glu Met III Ala Asn Ser Val Lys Glu Leu 



355 



360 



<210> 43 
<211> 633 

<212> DNA . 
<213> Borrelia burgdorferi 

<220> 

<221> CDS 

<222> (1) • • • (633) 



< 400> 43 - a fa tta atq act tta ttt tta ttt 

a tg aaa aag aat aca tta agt gcg ata tta atg ^ ^ ^ ph£ 
Met Lys Lys Asn Thr Leu Ser Ala lie ne 15 
1 5 

S E £ £ E E » - =| S £ E E K £ E 
At £ £ K £ S - SS E E £ £ K S - - - 

' > 35 40 

CjfO' _ „„„ tta ctt get gtg aaa gag gtt gaa gcg 

£ S £ £ £ S ™j £ £ £ ?.l ^ 01. »1 01» Ala 

ttg ^ tea t« f , JJt £. .« J« J« J- «« J" »f « 

Leu Leu Ser Ser He Asp Glu lie A±a ax* * 8Q 

65 ^ ^ 

ata cac caa aat aat ggt ttg gat acc gaa aat aat cac aat gga tea 
lie His Gin Asn Asn Gly Leu Asp Thr Glu Asn Asn ^ 
85 yu 

»-„., ata aaa caa aaa tta 

£ £ £ is £ £ £ £ £ - »• ;s ws Leu 

100 105 

£ 3 2 £ £ K S £ S K £ S £ S £ 5 

115 120 

£ £ £ E E £ £ £ £ S - i - = s S 

130 135 

- „fc a ^ aat act qat gca aaa gaa gec att tta 

£ £ £ £ £ - £ £ £ £ £ ^ n. - 

150 

E £ £ £ £ £ s - - £ ffi E £ l! ° i £ 
£ ss £ « £ £ £ £ £ £ £ £ £ 5 £ s 

180 185 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



£ S £ K K S S = S ffi « K E £ S £ 621 

195 200 

633 

aaa cct taa 
Lys Pro * 
210 



<210> 44 
<211> 210 
<212> PRT 

<213> Borrelia burgdorferi 



Me^ Ly'Ays Asn Thr Leu Ser Ma He Leu Met Thr Leu Phe Leu Phe 
/le Ser Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
^ T Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Asn Lys Lys 
^ lie Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 

L eu Leu Ser Ser He Asp £u He Ala Ala Lys Ala He Gly Lys Lys 
fie His Gin Asn Asn G°iy Leu Asp Thr Glu Asn Asn His Asn Gly Ser 
L eu Leu Ala Gly Ala Tyr Ala He Ser Thr Leu lie Lys Gin Lys Leu 
Asp Gly Leu Lys Asn Glu Gly Leu Lys Glu Lys He Asp Ala Ala Lys 
Lys Cys Ser Glu Thr Phe Thr Asn Lys Leu Lys Glu Lys His Thr Asp 
Leu Gly Lys Glu Gly Val Tnr Asp Ala Asp Ala Lys Glu Ala He Leu 
HI Ala Asn Gly Thr Lys Thr Lys Gly Ala Glu Glu Leu Gly Lys Leu 
Phe Glu Ser Val III Val Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 
Asn Ser val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Lys 

-l QC 200 



195 

Lys Pro 
210 



<210> 45 
<211> 580 
<212> DNA 

<213> Borrelia burgdorferi 



<220> 

<221> CDS 

<222> (1) • • • (580) 



<400> 45 ra tct qca aat tct 48 

2 s s e - £ s? £ £ 1 - s s « ?la »s ser 

1 5 10 



s £ sr. £ £ £ s £ £ £ s sr. £ £ £ £ 
s s £ £ £ s ss £ £ s a £ s ss s s 

S £ £ £ £ £ £ Si S S - S * - " : 

5 

S K £ £ £ Sg £ £ £ K £ £ £ £ - ~ 



65 ™ " 



£ £ £ SS £ £ £ £ £ £ £ £ £ £ £ £ 

85 90 

£ I!" £ £ £ SIS SS £ £ ST. £ £ £ £ £ £ 

100 105 

E £ £ sr. £ £ £ £ £ £ £ £ i £ £ - 

7 7 115 120 125 

£ ss £ sr. % £ £ £ £ £ £ £ sr. £ £ £ 

130 135 140 

aaa cca aat ggt act aaa act aaa ggt get gaa gaa ctt gga aaa tta 
Lys Ala Asn o!y Thr Lys Thr Lys Gly Ala Glu Glu Leu Gly Lys Leu 
145 15° 155 

n-h aaa tea ata qag gtc ttg tea aaa gca get aaa gag atg ctt get 
Phe flu Ser £1 IS Val Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 

165 ^0 

aar tea att aaa qag ctt aca age cct gtt gtg gca gaa agt cca tec 
Asn Ser vll Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Ser 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



580 



atg g 
Met 



<210> 46 
<211> 193 
<212> PRT 

<213> Borrelia burgdorferi 



Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 

i 5 10 

Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Asn Lys Lys 

25 JU 



20 



lie Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 



Leu Leu Ser Ser lie Asp Glu lie Ala Ala Lys Ala lie Gly Lys Lys 

50 55 60 

lie His Gin Asn Asn Gly Leu Asp Thr Glu Asn Asn His Asn Gly Ser 

65 70 75 80 

Leu Leu Ala Gly Ala Tyr Ala lie Ser Thr Leu lie Lys Gin Lys Leu 

85 9° 9 ? 

Asp Gly Leu Lys Asn Glu Gly Leu Lys Glu Lys He Asp Ala Ala Lys 

100 105 110 

Lys Cys Ser Glu Thr Phe Thr Asn Lys Leu Lys Glu Lys His Thr Asp 

115 120 125 

Leu Gly Lys Glu Gly Val Thr Asp Ala Asp Ala Lys Glu Ala He Leu 

130 135 14° 

Lys Ala Asn Gly Thr Lys Thr Lys Gly Ala Glu Glu Leu Gly Lys Leu 

150 \SS 160 

Phe Glu Ser Val Glu Val Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 

165 170 175 

Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Ser 
180 185 190 

,\ Met 



40 45 



<210> 47 
<211> 639 
<212> DNA 

<213> Borrelia garinii 

<220> 

<221> CDS 

<222> (1) . ■ • (639) 



^g°aaa 7 aag aat aca tta agt gcg ata tta atg act tta ttt tta ttt 4 8 
Met Lys Lys Asn Thr Leu Ser Ala He Leu Met Thr Leu Phe Leu Phe 

10 15 



1 5 



ata tct tgt agt aat tea ggg aaa ggt ggg gat tct gca tct act aat 96 
lie Ser Cys Ser Asn Ser Gly Lys Gly Gly Asp Ser Ala Ser Thr Asn 

25 30 



20 



cct get gac gag tct gcg aaa ggg cct aat ctt aca gaa ata age aaa 
Pro Ala Asp Glu Ser Ala Lys Gly Pro Asn Leu Thr Glu He Ser Lys 

40 45 



35 



aaa att aca gat tct aat gca ttt gta ctt get gtt aaa gaa gtt gag 
Lys He Thr Asp Ser Asn Ala Phe Val Leu Ala Val Lys Glu Val Glu 
50 55 60 

act ttg gtt tta tct ata gat gaa ctt get aag aaa get att ggt caa 
Thr Leu Val Leu Ser He Asp Glu Leu Ala Lys Lys Ala He Gly Gin 
65 70 75 80 

aaa ata gac aat aat aat ggt tta get get tta aat aat cag aat gga 
Lys He Asp Asn Asn Asn Gly Leu Ala Ala Leu Asn Asn Gin Asn Gly 
85 90 95 



144 



192 



240 



288 



?3 

teg ttg tta gca gga gec tat gca ata tea ace eta ata aca gaa aaa 
Ser Leu Leu Ala Gly Ala Tyr Ala He Ser Thr Leu He Thr Glu Lys 
100 105 HO 

ttg agt aaa ttg aaa aat tta gaa gaa tta aag aca gaa att gca aag 
Leu Ser Lys Leu Lys Asn Leu Glu Glu Leu Lys Thr Glu He Ala Lys 
115 120 125 

get aag aaa tgt tec gaa gaa ttt act aat aaa eta aaa agt ggt cat 
Ala Lys Lys Cys Ser Glu Glu Phe Thr Asn Lys Leu Lys Ser Gly His 
130 135 140 

gca gat ctt ggc aaa cag gat get acc gat gat cat gca aaa gca get 
Ala Asp Leu Gly Lys Gin Asp Ala Thr Asp Asp His Ala Lys Ala Ala 
145 150 155 160 

att tta aaa aca cat gca act acc gat aaa ggt get aaa gaa ttt aaa 
He Leu Lys Thr His Ala Thr Thr Asp Lys Gly Ala Lys Glu Phe Lys 
165 170 175 

gat tta ttt gaa tea gta gaa ggt ttg tta aaa gca get caa gta gca 
Asp Leu Phe Glu Ser Val Glu Gly Leu Leu Lys Ala Ala Gin Val Ala 
180 185 190 

eta act aat tea gtt aaa gaa ctt aca agt cct gtt gta gca gaa agt 
Leu Thr Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser 
195 200 205 

cca aaa aaa cct taa 
Pro Lys Lys Pro * 
210 



336 



384 



432 



480 



528 



576 



624 



639 



<210> 48 
<211> 212 
<212> PRT 

<213> Borrelia garinii 



<400> 48 


























Phe 


Met 


Lys 


Lys 


Asn 


Thr 


Leu 


Ser 


Ala 


He 


Leu 


Met 


Thr 


Leu 


Phe 


Leu 


1 




5 










10 










15 




He 


Ser 


Cys 


Ser 


Asn 


Ser Gly Lys 


Gly Gly Asp 


Ser 


Ala 


Ser 


Thr 


Asn 






20 










25 










30 






Pro 


Ala 


Asp 
35 


Glu 


Ser 


Ala 


Lys 


Gly 
40 


Pro 


Asn 


Leu 


Thr 


Glu 
45 


He 


Ser 


Lys 


Lys 


He 


Thr 


Asp 


Ser 


Asn 


Ala 


Phe 


Val 


Leu 


Ala 


Val 


Lys 


Glu 


Val 


Glu 


50 










55 










60 








Gin 


Thr 


Leu 


Val 


Leu 


Ser 


He 


Asp 


Glu 


Leu 


Ala 


Lys 


Lys 


Ala 


He 


Gly 


65 










70 








75 










80 


Lys 


He 


Asp 


Asn 


Asn 


Asn Gly 


Leu 


Ala 


Ala 


Leu Asn Asn Gin Asn Gly 






85 










90 










95 




Ser 


Leu 


Leu 


Ala 


Gly 


Ala 


Tyr 


Ala 


He 


Ser 


Thr 


Leu 


He 


Thr 


Glu 


Lys 








100 








105 










110 






Leu 


Ser 


Lys 
115 


Leu 


Lys 


Asn 


Leu 


Glu 
120 


Glu 


Leu 


Lys 


Thr 


Glu 
125 


He 


Ala 


Lys 


Ala 


Lys 


Lys 


Cys 


Ser 


Glu 


Glu 


Phe 


Thr 


Asn 


Lys 


Leu 


Lys 


Ser Gly His 




130 








135 










140 






Ala 


Ala 


Ala 


Asp 


Leu 


Gly 


Lys 


Gin 


Asp 


Ala 


Thr 


Asp 


Asp 


His 


Ala 


Lys 


145 






150 










155 










160 




He Leu Lys Thr His Ala Thr Thr 
165 

Asp Leu Phe Glu Ser Val Glu Gly 
180 

Leu Thr Asn Ser Val Lys Glu Leu 
195 200 
Pro Lys Lys Pro 
210 




Asp Lys Gly Ala Lys Glu Phe Lys 

170 175 
Leu Leu Lys Ala Ala Gin Val Ala 
185 190 
Thr Ser Pro Val Val Ala Glu Ser 
205 



<210> 49 
<211> 624 
<212> DNA 

<213> Borrelia afzelii 

<220> 

<221> CDS 

<222> (1) . . . (624) 



^tg°aaa 9 aag aat aca tta agt gcg ata tta atg act tta ttt tta ttt 48 
Met Lys Lys Asn Thr Leu Ser Ala He Leu Met Thr Leu Phe Leu Phe 



1 5 



10 15 



ata tct tgt aat aat tea ggt ggg gat tct gca tct act aat cct gat 
He Ser Cys Asn Asn Ser Gly Gly Asp Ser Ala Ser Thr Asn Pro Asp 
20 25 30 

gag tct gca aaa gga cct aat ctt acc gta ata age aaa aaa att aca 
Glu Ser Ala Lys Gly Pro Asn Leu Thr Val He Ser Lys Lys He Thr 
35 40 45 

gat tct aat gca ttt tta ctg get gtg aaa gaa gtt gag get ttg ctt 
Asp Ser Asn Ala Phe Leu Leu Ala Val Lys Glu Val Glu Ala Leu Leu 



50 



55 60 



tea tct ata gat gaa ctt tct aaa get att ggt aaa aaa ata aaa aat 
Ser Ser He Asp Glu Leu Ser Lys Ala He Gly Lys Lys He Lys Asn 



65 



70 75 80 



gat ggt act tta gat aac gaa gca aat cga aac gaa tea ttg ata gca 
Asp Gly Thr Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu lie Ala 



85 



gga get tat gaa ata tea aaa eta ata aca caa aaa tta agt gta ttg 
Gly Ala Tyr Glu He Ser Lys Leu He Thr Gin Lys Leu Ser Val Leu 
100 105 HO 

aat tea gaa gaa tta aag aaa aaa att aaa gag get aag gat tgt tec 
Asn Ser Glu Glu Leu Lys Lys Lys He Lys Glu Ala Lys Asp Cys Ser 
115 120 125 

caa aaa ttt act act aag eta aaa gat agt cat gca gag ctt ggt ata 
Gin Lys Phe Thr Thr Lys Leu Lys Asp Ser His Ala Glu Leu Gly He 
130 135 140 

caa age gtt cag gat gat aat gca aaa aaa get att tta aaa aca cat 
Gin Ser Val Gin Asp Asp Asn Ala Lys Lys Ala He Leu Lys Thr His 
145 150 155 160 



96 



144 



192 



240 



288 



336 



384 



432 



480 




gga act aaa gac aag ggt get aaa gaa ctt gaa gag tta ttt aaa tea 528 
Gly Thr Lys Asp Lys Gly Ala Lys Glu Leu Glu Glu Leu Phe Lys Ser 
165 170 175 

eta gaa age ttg tea aaa gca gcg caa gca gca tta act aat tea gtt 576 
Leu Glu Ser Leu Ser Lys Ala Ala Gin Ala Ala Leu Thr Asn Ser Val 
180 185 190 

aaa gag ctt aca aat cct gtt gtg gca gaa agt cca aaa aaa cct taa 624 
Lys Glu Leu Thr Asn Pro Val Val Ala Glu Ser Pro Lys Lys Pro 
195 200 205 



<210> 50 
<211> 207 
<212> PRT 

<213> Borrelia afzelii 



<400> 50 
Met Lys Lys Asn 
1 

lie Ser Cys Asn 
20 

Glu Ser Ala Lys 
35 

Asp Ser Asn Ala 
50 

Ser Ser lie Asp 
65 

Asp Gly Thr Leu 

Gly Ala Tyr Glu 
100 

Asn Ser Glu Glu 
115 

Gin Lys Phe Thr 
130 

Gin Ser Val Gin 
145 

Gly Thr Lys Asp 

Leu Glu Ser Leu 
180 

Lys Glu Leu Thr 
195 



Thr Leu Ser Ala 
5 

Asn Ser Gly Gly 

Gly Pro Asn Leu 
40 

Phe Leu Leu Ala 
55 

Glu Leu Ser Lys 
70 

Asp Asn Glu Ala 
85 

lie Ser Lys Leu 

Leu Lys Lys Lys 
120 

Thr Lys Leu Lys 
135 

Asp Asp Asn Ala 
150 

Lys Gly Ala Lys 
165 

Ser Lys Ala Ala 

Asn Pro Val Val 
200 



lie Leu Met Thr 
10 

Asp Ser Ala Ser 
25 

Thr Val He Ser 

Val Lys Glu Val 
60 

Ala He Gly Lys 
75 

Asn Arg Asn Glu 
90 

He Thr Gin Lys 
105 

He Lys Glu Ala 

Asp Ser His Ala 
140 

Lys Lys Ala He 
155 

Glu Leu Glu Glu 
170 

Gin Ala Ala Leu 
185 

Ala Glu Ser Pro 



Leu Phe Leu Phe 
15 

Thr Asn Pro Asp 
30 

Lys Lys He Thr 
45 

Glu Ala Leu Leu 

Lys He Lys Asn 
80 

Ser Leu He Ala 
95 

Leu Ser Val Leu 
110 

Lys Asp Cys Ser 
125 

Glu Leu Gly He 

Leu Lys Thr His 
160 

Leu Phe Lys Ser 
175 

Thr Asn Ser Val 
190 

Lys Lys Pro 
205 



<210> 51 
<211> 1680 
<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) . . . (1680) 



<400> 51 



atg get tgt aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
15 10 15 

get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 
20 25 30 

att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 
He Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 

ttg ctg tea tct ata gat gaa att get get aaa get att ggt aaa aaa 
Leu Leu Ser Ser He Asp Glu He Ala Ala Lys Ala He Gly Lys Lys 
50 55 60 

v ata cac caa aat aat ggt ttg gat ace gaa tat aat cac aat gga tea 

X He His Gin Asn Asn Gly Leu Asp Thr Glu Tyr Asn His Asn Gly Ser 
V ,\ 65 70 75 80 

ttg tta gcg gga get tat gca ata tea ace eta ata aaa caa aaa tta 
Leu Leu Ala Gly Ala Tyr Ala He Ser Thr Leu He Lys Gin Lys Leu 
85 90 95 

gat gga ttg aaa aat gaa gga tta aag gaa aaa att gat gcg get aag 
Asp Gly Leu Lys Asn Glu Gly Leu Lys Glu Lys He Asp Ala Ala Lys 
100 105 HO 

aaa tgt tct gaa aca ttt act aat aaa tta aaa gaa aaa cac aca gat 
Lys Cys Ser Glu Thr Phe Thr Asn Lys Leu Lys Glu Lys His Thr Asp 
115 120 125 

ctt ggt aaa gaa ggt gtt act gat get gat gca aaa gaa gee att tta 
Leu Gly Lys Glu Gly Val Thr Asp Ala Asp Ala Lys Glu Ala He Leu 
130 135 140 

aaa aca aat ggt act aaa act aaa ggt get gaa gaa ctt gga aaa tta 
Lys Thr Asn Gly Thr Lys Thr Lys' Gly Ala Glu Glu Leu Gly Lys Leu 
145 150 155 160 

ttt gaa tea gta gag gtc ttg tea aaa gca get aaa gag atg ctt get 
Phe Glu Ser Val Glu Val Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 
165 170 175 

aat tea gtt aaa gag ctt aca age cct gtt gtg gca gaa agt cca gee 
Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Ala 
180 185 190 

atg ggt agt aat tea ggg aaa ggt ggg gat tct gca tct act aat cct 
Met Gly Ser Asn Ser Gly Lys Gly Gly Asp Ser Ala Ser Thr Asn Pro 
195 200 205 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



get gac gag tct gcg aaa ggg cct aat ctt aca gaa ata age aaa aaa 672 
Ala Asp Glu Ser Ala Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 
210 215 220 



att aca gat tct aat gca ttt gta ctt get gtt aaa gaa gtt gag act 
He Thr Asp Ser Asn Ala Phe Val Leu Ala Val Lys Glu Val Glu Thr 
225 230 235 240 



720 



47 



ttg gtt tta tct ata gat gaa ctt get aag aaa get att ggt caa aaa 
Leu Val Leu Ser He Asp Glu Leu Ala Lys Lys Ala He Gly Gin Lys 
245 250 255 

ata gac aat aat aat ggt tta get get tta aat aat cag aat gga teg 
He Asp Asn Asn Asn Gly Leu Ala Ala Leu Asn Asn Gin Asn Gly Ser 
260 265 270 

ttg tta gca gga gee tat gca ata tea ace eta ata aca gaa aaa ttg 
Leu Leu Ala Gly Ala Tyr Ala He Ser Thr Leu He Thr Glu Lys Leu 
275 280 285 



tct gca tct act aat cct gat gag tct gca aaa gga cct aat ctt acc 
Ser Ala Ser Thr Asn Pro Asp Glu Ser Ala Lys Gly Pro Asn Leu Thr 
385 390 395 400 

gta ata age aaa aaa att aca gat tct aat gca ttt tta ctg get gtg 
Val He Ser Lys Lys He Thr Asp Ser Asn Ala Phe Leu Leu Ala Val 
405 410 415 

aaa gaa gtt gag get ttg ctt tea tct ata gat gaa ctt tct aaa get 
Lys Glu Val Glu Ala Leu Leu Ser Ser He Asp Glu Leu Ser Lys Ala 
420 425 430 



cga aac gaa tea ttg ata gca gga get tat gaa ata tea aaa eta ata 
Arg Asn Glu Ser Leu He Ala Gly Ala Tyr Glu He Ser Lys Leu He 
450 455 460 



768 



816 



864 



agt aaa ttg aaa aat tta gaa gaa tta aag aca gaa att gca aag get 912 
Ser Lys Leu Lys Asn Leu Glu Glu Leu -Lys Thr Glu He Ala Lys Ala 
290 295 300 

aag aaa tgt tec gaa gaa ttt act aat aaa eta aaa agt ggt cat gca 96 0 
Lys Lys Cys Ser Glu Glu Phe Thr Asn Lys Leu Lys Ser Gly His Ala 
305 310 315 320 

gat ctt ggc aaa cag gat get acc gat gat cat gca aaa gca get att 
Asp Leu Gly Lys Gin Asp Ala Thr Asp Asp His Ala Lys Ala Ala He 
325 330 335 

tta aaa aca cat gca act acc gat aaa ggt get aaa gaa ttt aaa gat 
Leu Lys Thr His Ala Thr Thr Asp Lys Gly Ala Lys Glu Phe Lys Asp 
340 345 350 

tta ttt gaa tea gta gaa ggt ttg tta aaa gca get caa gta gca eta 1104 
Leu Phe Glu Ser Val Glu Gly Leu Leu Lys Ala Ala Gin Val Ala Leu 
355 360 365 

act aat tea gtt aaa gaa ctt ggt cac cgt aat aat tea ggt ggg gat 1152 
Thr Asn Ser Val Lys Glu Leu Gly His Arg Asn Asn Ser Gly Gly Asp 
370 375 380 



1008 



1056 



1200 



1248 



1296 



att ggt aaa aaa ata aaa aat gat ggt act tta gat aac gaa gca aat 1344 
He Gly Lys Lys He Lys Asn Asp Gly Thr Leu Asp Asn Glu Ala Asn 
435 440 445 



1392 



aca caa aaa tta agt gta ttg aat tea gaa gaa tta aag aaa aaa att 
Thr Gin Lys Leu Ser Val Leu Asn Ser Glu Glu Leu Lys Lys Lys lie 

475 480 



465 470 



aaa gag get aag gat tgt tec caa aaa ttt act act aag eta, aaa gat 
Lys 5lu Ila Lys Asp Cys Ser Gin Lys Phe Thr Thr Lys Leu Lys Asp 

490 495 



485 



agt cat gca gag ctt ggt ata caa age gtt cag gat gat aat gca aaa 
Ser His Ala Glu Leu Gly He Gin Ser Val Gin Asp Asp Asn Ala Lys 



500 



505 510 



aaa get att tta aaa aca cat gga act aaa gac aag ggt get aaa gaa 
Lys Ala lie Leu Lys Thr His Gly Thr Lys Asp Lys Gly Ala Lys Glu 

520 525 



515 



ctt gaa gag tta ttt aaa tea eta gaa age ttg tea aaa gca gcg caa 
Leu Glu Glu Leu Phe Lys Ser Leu Glu Ser Leu Ser Lys Ala Ala Gin 

535 540 



530 



gca gca tta act aat tea gtt aaa gag ctt aca aat cct gtt gtg gca 
Ala Ala Leu Thr Asn Ser Val Lys Glu Leu Thr Asn Pro Val Val Ala 

cizn 560 

545 550 a" 



1440 



1488 



1536 



1584 



1632 



1680 



<210> 52 
<211> 560 
<212> PRT 

<213> ospC Chimera 



<400> 52 
Met Ala Cys Asn 
1 

Ala Asp Glu Ser 
20 

lie Thr Asp Ser 
35 

Leu Leu Ser Ser 
50 

lie His Gin Asn 
65 

Leu Leu Ala Gly 

Asp Gly Leu Lys 
100 

Lys Cys Ser Glu 
115 

Leu Gly Lys Glu 
130 

Lys Thr Asn Gly 
14 5 

Phe Glu Ser Val 

Asn Ser Val Lys 
180 

Met Gly Ser Asn 
195 



Asn Ser Gly Lys 
5 

Val Lys Gly Pro 

Asn Ala Val Leu 
40 

lie Asp Glu lie 
55 

Asn Gly Leu Asp 
70 

Ala Tyr Ala lie 
85 

Asn Glu Gly Leu 

Thr Phe Thr Asn 
120 

Gly Val Thr Asp 
135 

Thr Lys Thr Lys 
150 

Glu Val Leu Ser 
165 

Glu Leu Thr Ser 

Ser Gly Lys Gly 
200 



Asp Gly Asn Thr 
10 

Asn Leu Thr Glu 
25 

Leu Ala Val Lys 

Ala Ala Lys Ala 
60 

Thr Glu Tyr Asn 
75 

Ser Thr Leu lie 
90 

Lys Glu Lys lie 
105 

Lys Leu Lys Glu 

Ala Asp Ala Lys 
140 

Gly Ala Glu Glu 
155 

Lys Ala Ala Lys 
170 

Pro Val Val Ala 
185 

Gly Asp Ser Ala 



Ser Ala Asn Ser 
15 

lie Ser Lys Lys 
30 

Glu Val Glu Ala 
45 

lie Gly Lys Lys 

His Asn Gly Ser 
80 

Lys Gin Lys Leu 
95 

Asp Ala Ala Lys 
110 

Lys His Thr Asp 
125 

Glu Ala lie Leu 

Leu Gly Lys Leu 
160 

Glu Met Leu Ala 
175 

Glu Ser Pro Ala 
190 

Ser Thr Asn Pro 
205 



-■ 56/10 ? 



Ala 


Asp 


Glu 


Ser 




210 






He 


Thr 


Asp 


Ser 


225 








Leu 


Val 


Leu 


Ser 


Tin 

lie 


Asp 


Asn 


Asn 








260 


Leu 


Leu Ala Gly 






275 




Ser 


Lys 


Leu 


Lys 




290 






Lys 


Lys 


Cys 


Ser 


305 








Asp 


Leu Gly 


Lys 


Leu 


Lys 


Thr 


His 








J ft u 


Leu 


Phe 


Glu 


Ser 






355 




Thr 


Asn 


Ser 


Val 




370 






Ser 


Ala 


Ser 


Thr 


385 








Val 


He 


Ser 


Lys 


Lys 


Glu 


Val 


Glu 








420 


He 


Gly 


Lys 


Lys 






435 




Arg 


Asn 


Glu 


Ser 




450 






Thr 


Gin 


Lys 


Leu 


465 








Lys 


Glu 


Ala 


Lys 


Ser 


His 


Ala 


Glu 








500 


Lys 


Ala 


He 


Leu 






515 




Leu 


Glu 


Glu 


Leu 




530 






Ala 


Ala 


Leu 


Thr 


545 









Ala Lys Gly Pro 
215 

Asn Ala Phe Val 
230 

He Asp Glu Leu 
245 

Asn Gly Leu Ala 

Ala Tyr Ala He 
280 

Asn Leu Glu Glu 
295 

Glu Glu Phe Thr 
310 

Gin Asp Ala Thr 
325 

Ala Thr Thr Asp 

Val Glu Gly Leu 
360 

Lys Glu Leu Gly 
375 

Asn Pro Asp Glu 
390 

Lys He Thr Asp 
405 

Ala Leu Leu Ser 

He Lys Asn Asp 
440 

Leu He Ala Gly 
455 

Ser Val Leu Asn 
470 

Asp Cys Ser Gin 
485 

Leu Gly He Gin 

Lys Thr His Gly 
520 

Phe Lys Ser Leu 
535 

Asn Ser Val Lys 
550 



Asn Leu Thr Glu 
220 

Leu Ala Val Lys 
235 

Ala Lys Lys Ala 
250 

Ala Leu Asn Asn 
265 

Ser Thr Leu He 

Leu Lys Thr Glu 
300 

Asn Lys Leu Lys 
315 

Asp Asp His Ala 
330 

Lys Gly Ala Lys 
345 

Leu Lys Ala Ala 

His Arg Asn Asn 
380 

Ser Ala Lys Gly 
395 

Ser Asn Ala Phe 
410 

Ser He Asp Glu 
425 

Gly Thr Leu Asp 

Ala Tyr Glu He 
460 

Ser Glu Glu Leu 
475 

Lys Phe Thr Thr 
490 

Ser Val Gin Asp 
505 

Thr Lys Asp Lys 

Glu Ser Leu Ser 
540 

Glu Leu Thr Asn 
555 



He Ser Lys Lys 

Glu Val Glu Thr 
240 

He Gly Gin Lys 
255 

Gin Asn Gly Ser 
270 

Thr Glu Lys Leu 
285 

He Ala Lys Ala 

Ser Gly His Ala 
320 

Lys Ala Ala He 
335 

Glu Phe Lys Asp 
350 

Gin Val Ala Leu 
365 

Ser Gly Gly Asp 

Pro Asn Leu Thr 
400 

Leu Leu Ala Val 
415 

Leu Ser Lys Ala 
430 

Asn Glu Ala Asn 
445 

Ser Lys Leu He 

Lys Lys Lys He 
480 

Lys Leu Lys Asp 
495 

Asp Asn Ala Lys 
510 

Gly Ala Lys Glu 
525 

Lys Ala Ala Gin 

Pro Val Val Ala 
560 



<210> 53 

<211> 1137 

<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) . . . (1137) 

<400> 53 

atg get tgt aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 
Met Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
15 10 15 



get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa aaa 
Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 
20 25 30 

att acg gat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 
He Thr Asp Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 

ttg ctg tea tct ata gat gag ctt get aaa get att ggt aaa aaa ata 
Leu Leu Ser Ser He Asp Glu Leu Ala Lys Ala He Gly Lys Lys He 
50 55 60 

aaa aac gat ggt agt tta gat aat gaa gca aat cgc aac gag tea ttg 
Lys Asn Asp Gly Ser Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu 
65 70 75 80 

tta gca gga get tat aca ata tea ace tta ata aca caa aaa tta agt 
Leu Ala Gly Ala Tyr Thr He Ser Thr Leu He Thr Gin Lys Leu Ser 
85 90 95 

aaa tta aac gga tea gaa ggt tta aag gaa aag att gee gca get aag 
Lys Leu Asn Gly Ser Glu Gly Leu Lys Glu Lys He Ala Ala Ala Lys 
100 105 HO 

aaa tgc tct gaa gag ttt agt act aaa eta aaa gat aat cat gca cag 
Lvs Cvs Ser Glu Glu Phe Ser Thr Lys Leu Lys Asp Asn His Ala Gin 
115 120 125 

ctt ggt ata cag ggc gtt act gat gaa aat gca aaa aaa get att tta 
Leu Gly He Gin Gly Val Thr Asp Glu Asn Ala Lys Lys Ala He Leu 
130 135 140 

aaa gca aat gca gcg ggt aaa gat aag ggc gtt gaa gaa ctt gaa aag 
Lys Ala Asn Ala Ala Gly Lys Asp Lys Gly Val Glu Glu Leu Glu Lys 
145 150 155 160 

ttg tec gga tea tta gaa age tta tea aaa gca get aaa gag atg ctt 
Leu Ser Gly Ser Leu Glu Ser Leu Ser Lys Ala Ala Lys Glu Met Leu 
165 170 175 

get aat tea gtt aaa gag ctt aca age cct gtt gtc cat ggt aat aat 
Ala Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val His Gly Asn Asn 
180 185 190 

tea ggt ggg gat tct gca tct act aat cct gat gag tct gca aaa gga 
Ser Gly Gly Asp Ser Ala Ser Thr Asn Pro Asp Glu Ser Ala Lys Gly 
195 200 205 

cct aat ctt ace gta ata age aaa aaa att aca gat tct aat gca ttt 
Pro Asn Leu Thr Val He Ser Lys Lys He Thr Asp Ser Asn Ala Phe 
210 215 220 

tta ctg get gtg aaa gaa gtt gag get ttg ctt tea tct ata gat gaa 
Leu Leu Ala Val Lys Glu Val Glu Ala Leu Leu Ser Ser He Asp Glu 
225 230 235 240 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



16) 

ctt tct aaa get att ggt aaa aaa ata aaa aat gat ggt act tta gat 
Leu Ser Lys Ala He Gly Lys Lys He Lys Asn Asp Gly Thr Leu Asp 
245 250 255 

aac gaa gca aat cga aac gaa tea ttg ata gca gga get tat gaa ata 
Asn Glu Ala Asn Arg Asn Glu Ser Leu He Ala Gly Ala Tyr Glu He 
260 265 270 

tea aaa eta ata aca caa aaa tta agt gta ttg aat tea gaa gaa tta 
Ser Lys Leu He Thr Gin Lys Leu Ser Val Leu Asn Ser Glu Glu Leu 
275 280 285 

aag aaa aaa att aaa gag get aag gat tgt tec caa aaa ttt act act 
Lys Lys Lys He Lys Glu Ala Lys Asp Cys Ser Gin Lys Phe Thr Thr 
290 295 300 

aag eta aaa gat agt cat gca gag ctt ggt ata caa age gtt cag gat 
Lys Leu Lys Asp Ser His Ala Glu Leu Gly He Gin Ser Val Gin Asp 
305 310 315 320 

gat aat gca aaa aaa get att tta aaa aca cat gga act aaa gac aag 
Asp Asn Ala Lys Lys Ala He Leu Lys Thr His Gly Thr Lys Asp Lys 
325 330 335 

ggt get aaa gaa ctt gaa gag tta ttt aaa tea eta gaa age ttg tea 
Gly Ala Lys Glu Leu Glu Glu Leu Phe Lys Ser Leu Glu Ser Leu Ser 
340 345 350 

aaa gca gcg caa gca gca tta act aat tea gtt aaa gag ctt aca aat 
Lys Ala Ala Gin Ala Ala Leu Thr Asn Ser Val Lys Glu Leu Thr Asn 
355 360 365 

cct gtt gtg gca gaa agt cca aaa aaa cct taa 
Pro Val Val Ala Glu Ser Pro Lys Lys Pro * 
370 375 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1137 



<210> 54 
<211> 378 
<212> PRT 

<213> ospC Chimera 



<400> 54 






















Ala 




Ser 


Met 


Ala 


Cys 


Asn 


Asn 


Ser 


Gly Lys 


Asp 


Gly Asn 


Thr 


Ser 


Asn 


1 






5 










10 










15 




Ala 


Asp 


Glu 


Ser 


Val 


Lys 


Gly 


Pro 


Asn 


Leu 


Thr 


Glu 


He 


Ser 


Lys 


Lys 






20 










25 










30 






He 


Thr 


Asp 


Ser 


Asn 


Ala 


Val 


Leu 


Leu 


Ala 


Val 


Lys 


Glu 


Val 


Glu 


Ala 






35 










40 










45 






He 


Leu 


Leu 


Ser 


Ser 


He 


Asp 


Glu 


Leu 


Ala 


Lys 


Ala 


He 


Gly Lys 


Lys 




50 










55 










60 










Lys 
65 


Asn 


Asp 


Gly 


Ser 


Leu 
70 


Asp 


Asn 


Glu 


Ala 


Asn 
75 


Arg 


Asn 


Glu 


Ser 


Leu 
80 


Leu 


Ala 


Gly 


Ala 


Tyr 


Thr 


He 


Ser 


Thr 


Leu 


He 


Thr 


Gin 


Lys 


Leu 


Ser 








85 










90 










95 




Lys 


Leu 


Asn 


Gly 


Ser 


Glu 


Gly 


Leu 


Lys 


Glu 


Lys 


He 


Ala 


Ala 


Ala 


Lys 






100 










105 










110 


Ala 


Gin 


Lys 


Cys 


Ser 


Glu 


Glu 


Phe 


Ser 


Thr 


Lys 


Leu 


Lys 


Asp 


Asn 


His 


115 










120 










125 









Ser Gly Gly Asp Ser Ala Ser Thr Asn Pro Asp Glu Ser Ala Lys Gly 



200 



Leu Gly He Gin Gly Val Thr Asp Glu Asn Ala Lys Lys Ala lie Leu 

Lys "la Asn Ala Ala Gly Lys Asp Lys Gly Val Glu Glu Leu Glu Lys 

ieu Ser Gly Ser Leu Glu Ser Leu Ser Lys Ala Ala Lys Glu Met Leu 

Ala Asn Ser Val £ys Glu Leu Thr Ser Pro Val Val His Gly Asn Asn 
180 185 190 

Pro Asn Leu Thr Val He Ser Lys Lys lie Thr Asp Ser Asn Ala Phe 

Leu Leu Ala Val Lys Glu Va'l Glu Ala Leu Leu Ser Ser lie Asp Glu 

Leu Ser Lys Ala He G^y Lys Lys He Lys Asn Asp Gly Thr Leu Asp 

245 ^50 
Asn Glu Ala Asn Arg Asn Glu Ser Leu lie Ala Gly Ala Tyr Glu lie 

Ser Lys Leu He Thr Gin Lys Leu Ser Val Leu Asn Ser Glu Glu Leu 

Lys Lys Lys He Lys Glu Ala Lys Asp Cys Ser Gin Lys Phe Thr Thr 

Lys III Lys Asp Ser His III Glu Leu Gly He Gin Ser Val Gin Asp 

asp Asn Ala Lys Lys III He Leu Lys Thr His Gly Thr Lys Asp Lys 

Gly Ala Lys Glu III Glu Glu Leu Phe Lys Ser Leu Glu Ser Leu Ser 

Lys Ala Ala III Ala Ala Leu Thr Asn Ser Val Lys Glu Leu Thr Asn 

355 360 365 

Pro Val Val Ala Glu Ser Pro Lys Lys Pro 
370 375 



<210> 55 

<211> 1158 

<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) . . • (1158) 



III get tgt aat aat tea ggg aaa gat ggg aat aca tct gca aat tct 48 
Me? Ala Cys Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn Ser 
1 5 10 15 

ort- aat aaa tct att aaa ggg cct aat ctt aca gaa ata agt aaa aaa 96 
III lit oil Ser val Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 
20 25 30 

att acq qat tct aat gcg gtt tta ctt get gtg aaa gag gtt gaa gcg 
He T^r As P Ser Asn Ala Val Leu Leu Ala Val Lys Glu Val Glu Ala 
35 40 45 

ttg ctg tea tct ata gat gaa att get get aaa get att ggt aaa aaa 
ill Leu Ser Ser He Asp Glu He Ala Ala Lys Ala He Gly Lys Lys 
50 55 60 



144 



192 



ata cac caa aat aat ggt ttg gat acc gaa tat aat cac aat gga tea 
lie His Gin Asn Asn Gly Leu Asp Thr Glu Tyr Asn His Asn Gly Ser 
65 70 75 80 

ttq tta gcg gga get tat gca ata tea acc eta ata aaa caa aaa tta 
Leu Leu All Gly Ala Tyr Ala lie Ser Thr Leu lie Lys Gin Lys Leu 

90 95 



85 



gat gga ttg aaa aat gaa gga tta aag gaa aaa att gat gcg get aag 
Lp Gly Leu Lys Asn Glu Gly Leu Lys Glu Lys lie Asp Ala Ala Lys 
100 105 HO 

aaa tgt tct gaa aca ttt act aat aaa tta aaa gaa aaa cac aca gat 
Lys Cvs Ser Glu Thr Phe Thr Asn Lys Leu Lys Glu Lys His Thr Asp 
115 120 125 

^ 5 ctt ggt aaa gaa ggt gtt act gat get gat gca aaa gaa gee att tta 
„ Leu Gly Lys Glu Gly Val Thr Asp Ala Asp Ala Lys Glu Ala lie Leu 

CJP 13 0 135 140 

aaa aca aat ggt act aaa act aaa ggt get gaa gaa ctt gga aaa tta 
Lys Thr Asn Gly Thr Lys Thr Lys Gly Ala Glu Glu Leu Gly Lys Leu 
!45 150 155 I 60 

ttt qaa tea gta gag gtc ttg tea aaa gca get aaa gag atg ctt get 
Phe 1" Ser Val 111 Val Leu Ser Lys Ala Ala Lys Glu Met Leu Ala 
165 170 175 

aat tea gtt aaa gag ctt aca age cct gtt gtg gca gaa agt cca aaa 
Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro Lys 
180 185 19° 

aaa cct ttc cat ggt aat aat tea ggt ggg gat tct gca tct act aat 
Lys Pro Phe His Gly Asn Asn Ser Gly Gly Asp Ser Ala Ser Thr Asn 
195 200 205 

cct gat gag tct gca aaa gga cct aat ctt acc gta ata age aaa aaa 
Pro Asp Glu Ser Ala Lys Gly Pro Asn Leu Thr Val lie Ser Lys Lys 
210 215 220 

att aca gat tct aat gca ttt tta ctg get gtg aaa gaa gtt gag get 
lie Thr Asp Ser Asn Ala Phe Leu Leu Ala Val Lys Glu Val Glu Ala 
225 230 235 240 

ttq ctt tea tct ata gat gaa ctt tct aaa get att ggt aaa aaa ata 
Leu Leu Ser Ser lie Asp Glu Leu Ser Lys Ala He Gly Lys Lys He 
245 250 255 

aaa aat gat ggt act tta gat aac gaa gca aat cga aac gaa tea ttg 
Lys Asn Asp Gly Thr Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser Leu 
260 265 270 

ata gca gga get tat gaa ata tea aaa eta ata aca caa aaa tta agt 
lie Ala Gly Ala Tyr Glu lie Ser Lys Leu lie Thr Gin Lys Leu Ser 
275 280 285 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



gta ttg aat tea gaa gaa tta aag aaa aaa att aaa gag get aag gat 912 
Val Leu Asn Ser Glu Glu Leu Lys Lys Lys lie Lys Glu Ala Lys Asp 
290 295 300 

tgt tec caa aaa ttt act act aag eta aaa gat agt cat gca gag ctt 960 
Cys Ser Gin Lys Phe Thr Thr Lys Leu Lys Asp Ser His Ala Glu Leu 
305 310 315 320 

ggt ata caa age gtt cag gat gat aat gca aaa aaa get att tta aaa 1008 
Gly He Gin Ser Val Gin Asp Asp Asn Ala Lys Lys Ala He Leu Lys 
325 330 335 

aca cat gga act aaa gac aag ggt get aaa gaa ctt gaa gag tta ttt 1056 
Thr His Gly Thr Lys Asp Lys Gly Ala Lys Glu Leu Glu Glu Leu Phe 
340 345 350 

aaa tea eta gaa age ttg tea aaa gca gcg caa gca gca tta act aat 1104 
Lys Ser Leu Glu Ser Leu Ser Lys Ala Ala Gin Ala Ala Leu Thr Asn 
355 360 365 

tea gtt aaa gag ctt aca aat cct gtt gtg gca gaa agt cca aaa aaa 1152 
Ser Val Lys Glu Leu Thr Asn Pro Val Val Ala Glu Ser Pro Lys Lys 
370 375 380 

cct taa H58 

Pro * 

385 



<210> 56 

<211> 385 

<212> PRT 

<213> ospC Chimera 

<400> 56 



Met 


Ala 


Cys 


Asn 


Asn 


Ser 


Gly 


Lys 


Asp 


Gly 


Asn 


Thr 


Ser 


Ala 


Asn 


Ser 


1 








5 










10 










15 




Ala 


Asp 


Glu 


Ser 
20 


Val 


Lys 


Gly 


Pro 


Asn 
25 


Leu 


Thr 


Glu 


He 


Ser 
30 


Lys 


Lys 


He 


Thr 


Asp 
35 


Ser 


Asn 


Ala 


Val 


Leu 
40 


Leu 


Ala 


Val 


Lys 


Glu 
45 


Val 


Glu 


Ala 


Leu 


Leu 


Ser 


Ser 


He 


Asp 


Glu 


He 


Ala 


Ala 


Lys 


Ala 


He 


Gly Lys 


Lys 




50 










55 










60 










He 


His 


Gin 


Asn 


Asn 


Gly 


Leu 


Asp 


Thr 


Glu 


Tyr 


Asn 


His 


Asn Gly 


Ser 


65 










70 










75 










80 


Leu 


Leu 


Ala 


Gly 


Ala 
85 


Tyr 


Ala 


He 


Ser 


Thr 
90 


Leu 


He 


Lys 


Gin 


Lys 
95 


Leu 


Asp 


Gly 


Leu 


Lys 
100 


Asn 


Glu 


Gly 


Leu 


Lys 
105 


Glu 


Lys 


He 


Asp 


Ala 
110 


Ala 


Lys 


Lys 


Cys 


Ser 
115 


Glu 


Thr 


Phe 


Thr 


Asn 
120 


Lys 


Leu 


Lys 


Glu 


Lys 
125 


His 


Thr 


Asp 


Leu 


Gly 
130 


Lys 


Glu 


Gly 


Val 


Thr 
135 


Asp 


Ala 


Asp 


Ala 


Lys 
140 


Glu 


Ala 


He 


Leu 


Lys 


Thr 


Asn 


Gly 


Thr 


Lys 


Thr 


Lys 


Gly 


Ala 


Glu 


Glu 


Leu Gly 


Lys 


Leu 


145 










150 










155 










160 


Phe 


Glu 


Ser 


Val 


Glu 
165 


Val 


Leu 


Ser 


Lys 


Ala 
170 


Ala 


Lys 


Glu 


Met 


Leu 
175 


Ala 


Asn 


Ser 


Val 


Lys 
180 


Glu 


Leu 


Thr 


Ser 


Pro 
185 


Val 


Val 


Ala 


Glu 


Ser 
190 


Pro 


Lys 



Lys Pro Phe His 
195 

Pro Asp Glu Ser 
210 

He Thr Asp Ser 
225 

Leu Leu Ser Ser 

Lys Asn Asp Gly 
260 

He Ala Gly Ala 
275 

Val Leu Asn Ser 
290 

Cys Ser Gin Lys 
305 

Gly He Gin Ser 

Thr His Gly Thr 
340 

Lys Ser Leu Glu 
355 

Ser Val Lys Glu 
370 

Pro 
385 




Gly Asn Asn Ser 
200 

Ala Lys Gly Pro 
215 

Asn Ala Phe Leu 
230 

He Asp Glu Leu 
245 

Thr Leu Asp Asn 

Tyr Glu He Ser 
280 

Glu Glu Leu Lys 
295 

Phe Thr Thr Lys 
310 

Val Gin Asp Asp 
325 

Lys Asp Lys Gly 

Ser Leu Ser Lys 
360 

Leu Thr Asn Pro 
375 



/6^ 

Gly Gly Asp Ser 

Asn Leu Thr Val 
220 

Leu Ala Val Lys 
235 

Ser Lys Ala He 
250 

Glu Ala Asn Arg 
265 

Lys Leu He Thr 

Lys Lys He Lys 
300 

Leu Lys Asp Ser 
315 

Asn Ala Lys Lys 
330 

Ala Lys Glu Leu 
345 

Ala Ala Gin Ala 

Val Val Ala Glu 
380 




Ala Ser Thr Asn 
205 

He Ser Lys Lys 

Glu Val Glu Ala 
240 

Gly Lys Lys He 
255 

Asn Glu Ser Leu 
270 

Gin Lys Leu Ser 
285 

Glu Ala Lys Asp 

His Ala Glu Leu 
320 

Ala He Leu Lys 
335 

Glu Glu Leu Phe 
350 

Ala Leu Thr Asn 
365 

Ser Pro Lys Lys 



<210> 57 
<211> 1161 
<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) . . . (1161) 



<400> 57 AO 
atg tgt agt aat tea ggg aaa ggt ggg gat tct gca tct act aat cct 48 
Met Cys Ser Asn Ser Gly Lys Gly Gly Asp Ser Ala Ser Thr Asn Pro 



1 5 



10 15 



get gac gag tct gcg aaa ggg cct aat ctt aca gaa ata age aaa aaa 96 
Ala Asp Glu Ser Ala Lys Gly Pro Asn Leu Thr Glu He Ser Lys Lys 
20 25 30 

att aca gat tct aat gca ttt gta ctt get gtt aaa gaa gtt gag act 144 
He Thr Asp Ser Asn Ala Phe Val Leu Ala Val Lys Glu Val Glu Thr 
35 40 45 

ttg gtt tta tct ata gat gaa ctt get aag aaa get att ggt caa aaa 
Leu Val Leu Ser He Asp Glu Leu Ala Lys Lys Ala He Gly Gin Lys 
50 55 60 

ata gac aat aat aat ggt tta get get tta aat aat cag aat gga teg 
He Asp Asn Asn Asn Gly Leu Ala Ala Leu Asn Asn Gin Asn Gly Ser 
65 70 75 80 



192 



240 



I6t* 

ttg tta gca gga gcc tat gca ata tea acc eta ata aca gaa aaa ttg 
Leu Leu Ala Gly Ala Tyr Ala He Ser Thr Leu He Thr Glu Lys Leu 
85 90 95 

agt aaa ttg aaa aat tta gaa gaa tta aag aca gaa att gca aag get 
Ser Lys Leu Lys Asn Leu Glu Glu Leu Lys Thr Glu He Ala Lys Ala 
100 105 HO 

aag aaa tgt tec gaa gaa ttt act aat aaa eta aaa agt ggt cat gca 
Lvs Lys Cys Ser Glu Glu Phe Thr Asn Lys Leu Lys Ser Gly His Ala 
115 120 125 

gat ctt ggc aaa cag gat get acc gat gat cat gca aaa gca get att 
Asp Leu Gly Lys Gin Asp Ala Thr Asp Asp His Ala Lys Ala Ala He 
130 135 140 

tta aaa aca cat gca act acc gat aaa ggt get aaa gaa ttt aaa gat 
Leu Lys Thr His Ala Thr Thr Asp Lys Gly Ala Lys Glu Phe Lys Asp 
145 150 155 160 

tta ttt gaa tea gta gaa ggt ttg tta aaa gca get caa gta gca eta 
Leu Phe Glu Ser Val Glu Gly Leu Leu Lys Ala Ala Gin Val Ala Leu 
165 170 175 

act aat tea gtt aaa gaa ctt aca agt cct gtt gta gca gaa agt cca 
Thr Asn Ser Val Lys Glu Leu Thr Ser Pro Val Val Ala Glu Ser Pro 
180 185 190 

aaa aaa cct cat atg get aat aat tea ggt ggg gat tct gca tct act 
Lys Lys Pro His Met Ala Asn Asn Ser Gly Gly Asp Ser Ala Ser Thr 
195 200 205 

aat cct gat gag tct gca aaa gga cct aat ctt acc gta ata age aaa 
Asn Pro Asp Glu Ser Ala Lys Gly Pro Asn Leu Thr Val He Ser Lys 
210 215 220 

aaa att aca gat tct aat gca ttt tta ctg get gtg aaa gaa gtt gag 
Lvs He Thr Asp Ser Asn Ala Phe Leu Leu Ala Val Lys Glu Val Glu 
* '-- 235 240 



225 230 



get ttg ctt tea tct ata gat gaa ctt tct aaa get att ggt aaa aaa 
Ala Leu Leu Ser Ser He Asp Glu Leu Ser Lys Ala He Gly Lys Lys 
245. 250 255 

ata aaa aat gat ggt act tta gat aac gaa gca aat cga aac gaa tea 
He Lys Asn Asp Gly Thr Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser 
260 265 270 

ttg ata gca gga get tat gaa ata tea aaa eta ata aca caa aaa tta 
Leu He Ala Gly Ala Tyr Glu He Ser Lys Leu He Thr Gin Lys Leu 
275 280 285 

agt gta ttg aat tea gaa gaa tta aag aaa aaa att aaa gag get aag 
Ser Val Leu Asn Ser Glu Glu Leu Lys Lys Lys He Lys Glu Ala Lys 
290 295 300 

gat tgt tec caa aaa ttt act act aag eta aaa gat agt cat gca gag 
Asp Cys Ser Gin Lys Phe Thr Thr Lys Leu Lys Asp Ser His Ala Glu 
305 310 315 320 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



ctt ggt ata caa age gtt cag gat gat aat gca aaa aaa get att tta 
Leu Gly He Gin Ser Val Gin Asp Asp Asn Ala Lys Lys Ala He Leu 
325 330 335 

aaa aca cat gga act aaa gac aag ggt get aaa gaa ctt gaa gag tta 
Lys Thr His Gly Thr Lys Asp Lys Gly Ala Lys Glu Leu Glu Glu Leu 
340 345 350 

ttt aaa tea eta gaa age ttg tea aaa gca gcg caa gca gca tta act 
Phe Lys Ser Leu Glu Ser Leu Ser Lys Ala Ala Gin Ala Ala Leu Thr 
355 360 365 

aat tea gtt aaa gag ctt aca aat cct gtt gtg gca gaa agt cca aaa 
Asn Ser Val Lys Glu Leu Thr Asn Pro Val Val Ala Glu Ser Pro Lys 
370 375 380 

aaa cct taa 
Lys Pro * 
385 



1008 



1056 



1104 



1152 



1161 



\ <210> 58 
<211> 386 
<212> PRT 

<213> ospC Chimera 



<400> 58 
Met Cys Ser Asn 
1 

Ala Asp Glu Ser 
20 

He Thr Asp Ser 
35 

Leu Val Leu Ser 
50 

He Asp Asn Asn 
65 

Leu Leu Ala Gly 

Ser Lys Leu Lys 
100 

Lys Lys Cys Ser 
115 

Asp Leu Gly Lys 
130 

Leu Lys Thr His 
145 

Leu Phe Glu Ser 

Thr Asn Ser Val 
180 

Lys Lys Pro His 
195 

Asn Pro Asp Glu 
210 

Lys He Thr Asp 
225 



Ser Gly Lys Gly 
5 

Ala Lys Gly Pro 

Asn Ala Phe Val 
40 

He Asp Glu Leu 
55 

Asn Gly Leu Ala 
70 

Ala Tyr Ala He 
85 

Asn Leu Glu Glu 

Glu Glu Phe Thr 
120 

Gin Asp Ala Thr 
135 

Ala Thr Thr Asp 
150 

Val Glu Gly Leu 
165 

Lys Glu Leu Thr 

Met Ala Asn Asn 
200 

Ser Ala Lys Gly 
215 

Ser Asn Ala Phe 
230 



Gly Asp Ser Ala 
10 

Asn Leu Thr Glu 
25 

Leu Ala Val Lys 

Ala Lys Lys Ala 
60 

Ala Leu Asn Asn 
75 

Ser Thr Leu He 
90 

Leu Lys Thr Glu 
105 

Asn Lys Leu Lys 

Asp Asp His Ala 
140 

Lys Gly Ala Lys 
155 

Leu Lys Ala Ala 
170 

Ser Pro Val Val 
185 

Ser Gly Gly Asp 

Pro Asn Leu Thr 
220 

Leu Leu Ala Val 
235 



Ser Thr Asn Pro 
15 

He Ser Lys Lys 
30 

Glu Val Glu Thr 
45 

He Gly Gin Lys 

Gin Asn Gly Ser 
80 

Thr Glu Lys Leu 
95 

He Ala Lys Ala 
110 

Ser Gly His Ala 
125 

Lys Ala Ala He 

Glu Phe Lys Asp 
160 

Gin Val Ala Leu 
175 

Ala Glu Ser Pro 
190 

Ser Ala Ser Thr 
205 

Val He Ser Lys 

Lys Glu Val Glu 
240 



Ala Leu Leu Ser Ser lie Asp Olu Leu Ser Lys Ala He Gly Lys Lys 



lie Lys Asn Asp oly Thr Leu Asp Asn olu Ala Asn Arg Asn Glu Ser 



250 



Leu lie Ala ITy Ala Tyr Glu lie Ser Lys Leu lie Thr Gin Lys Leu 



265 



Ser val Leu Asn Ser Glu Glu Leu Lys Lys Lys lie Lys Glu Ala Lys 



280 



Asp Cys Ser Gin Lys Phe Thr Thr Lys Leu Lys Asp Ser His Ala Glu 

310 

III Gly lie Gin Ser Val Gin Asp Asp Asn Ala Lys Lys Ala lie Leu 
Lys Thr His Gly Sr Lys Asp Lys Gly Ma Lys Glu Leu Glu Glu Leu 
Phe Lys Ser Leu Glu Ser Leu Ser Lys Ala Ala Gin Ala Ala Leu Thr 



300 



360 



Asn Ser III Lys Glu Leu Thr Asn Pro Val Val Ala Glu Ser Pro Lys 
370 3 75 380 

Lys Pro 
385 



<210> 59 
<211> 1197 
<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) . . • (H97) 

<400> 59 ...... i- t-a aaa tat 48 



a 4 tg°aga tta tta ata gga ttt get tta gcg tta get tta ata gga tgt 
Met Arg Leu Leu lie Gly Phe Ala Leu Ala Leu Ala Leu lie Gly Cys 
! 5 10 

in e e % s s; e ;s s e e e is e a? E 

S S? Si E E E £ E S S SS E *S E S S 

35 40 

2 e e a e sn e e s s k e e s is e 

50 55 60 

ctt get gtg aaa gag gtt gaa gcg ttg ctg tea tct ata gat gaa att 
Leu Ala Va! Lys Glu Val Glu Ala Leu Leu Ser Ser lie Asp Glu lie 
65 70 75 

^+ nrt aaa act att qqt aaa aaa ata cac caa aat aat ggt ttg gat 
Ala III Lys £ lie fly Lys Lys He His Gin Asn Asn Gly Leu Asp 

85 90 

acc gaa tat aat cac aat gga tea ttg tta gcg gga get tat gca ata 
Thr Glu Tyr Asn His Asn Gly Ser Leu Leu Ala Gly Ala Tyr Ala He 



96 



144 



192 



240 



288 



336 



I6°l 
-6- 5 / rm 



e e E E E e e E E E E E E e s - 

115 I 20 125 

E E E E E S £ "I E E - E - - - - 
S E E 85 E E E S E SS E S SS Si £ S 

145 150 155 

ara aat oat act aaa act aaa 
E E E E E E £ E E - gy T ht ^ £ ,ys 

165 170 

E si ss sr. in E E - i ss - - - HI " ~ 

E E E E K » S E E E £ E S3 £ E E 

195 200 

S Si SS E E E E E « S! E E E Sg S S 

215 

E E S E S E E S S E E Si E S E E 

225 230 

E S E S E E E E E S E E E Si Si E 

245 250 

S S? E E Si E E E E E E £ E E E E 

260 265 

E E E 85 E S E E E EE E E S E E 

275 280 

S E E E SI E E E E E S E E E E E 

2 95 

E E E E E E E E S E S E E E E E 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



305 



310 315 



E E £ E E E E E E E E E E E E E 



1008 



330 335 



110 

tta aaa aat gaa cac aca gat ctt ggt aaa gaa ggc gtt act gat gat 
Leu Lys lly Glu His Thr Asp Leu Gly Lys Glu Gly Val Thr Asp Asp 
340 345 350 

aat gca aaa aaa gcc att tta aaa aca aat aat gat aaa act aag ggc 
lln a" Lys Lys Ala lie Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly 
355 360 365 

act gat gaa ctt gaa aag tta ttt gaa tea gta aaa aac ttg tea aaa 
lia Asp Glu Leu Glu Lys Leu Phe Glu Ser Val Lys Asn Leu Ser Lys 
370 375 380 

qca get aaa gag atg ctt act aat tea gtt aaa gag ctt aca age 
All Ala Lys Glu Met Leu Thr Asn Ser Val Lys Glu Leu Thr Ser 
385 390 395 



<210> 60 
<211> 399 
<212> PRT 

<213> ospC Chimera 



1056 



1104 



1152 



1197 



<400> 60 
Met Arg Leu Leu 
1 

Ala Gin Lys Gly 
20 

Asp Gly Asn Thr 
35 

Asn Leu Thr Glu 
50 

Leu Ala Val Lys 
65 

Ala Ala Lys Ala 

Thr Glu Tyr Asn 
100 

Ser Thr Leu lie 
115 

Lys Glu Lys lie 
130 

Lys Leu Lys Glu 
145 

Ala Asp Ala Lys 

Gly Ala Glu Glu 
180 

Lys Ala Ala Lys 
195 

Pro Val Val Ala 
210 

Gly Asn Thr Ser 
225 

Leu Thr Glu lie 

Ala Val Lys Glu 
260 



lie Gly Phe Ala 
5 

Ala Glu Ser He 

Ser Ala Asn Ser 
40 

He Ser Lys Lys 
55 

Glu Val Glu Ala 
70 

He Gly Lys Lys 
85 

His Asn Gly Ser 

Lys Gin Lys Leu 
120 

Asp Ala Ala Lys 
135 

Lys His Thr Asp 
150 

Glu Ala He Leu 
165 

Leu Gly Lys Leu 

Glu Met Leu Ala 
200 

Glu Ser Pro Ala 
215 

Ala Asn Ser Ala 
230 

Ser Lys Lys He 
245 

Val Glu Thr Leu 



Leu Ala Leu Ala 
10 

Gly Ser Cys Asn 
25 

Ala Asp Glu Ser 

He Thr Asp Ser 
60 

Leu Leu Ser Ser 
75 

He His Gin Asn 
90 

Leu Leu Ala Gly 
105 

Asp Gly Leu Lys 

Lys Cys Ser Glu 
140 

Leu Gly Lys Glu 
155 

Lys Thr Asn Gly 
170 

Phe Glu Ser Val 
185 

Asn Ser Val Lys 

Met Val Asn Asn 
220 

Asp Glu Ser Val 
235 

Thr Glu Ser Asn 
250 

Leu Thr Ser He 
265 



Leu He Gly Cys 
15 

Asn Ser Gly Lys 
30 

Val Lys Gly Pro 
45 

Asn Ala Val Leu 

He Asp Glu He 
80 

Asn Gly Leu Asp 
95 

Ala Tyr Ala He 
110 

Asn Glu Gly Leu 
125 

Thr Phe Thr Asn 

Gly Val Thr Asp 
160 

Thr Lys Thr Lys 
175 

Glu Val Leu Ser 
190 

Glu Leu Thr Ser 
205 

Ser Gly Lys Asp 

Lys Gly Pro Asn 
240 

Ala Val Val Leu 
255 

Asp Glu Leu Ala 
270 



Lys Ala lie Gly Lys Lys lie Lys Asn Asp Val Ser Leu Asp Asn Glu 
Ala Asp hFs Asn Gly Ser Leu III Ser Gly Ala Tyr Leu He Ser Asn 
Leu III Thr Lys Lys lie III Ala lie Lys Asp Ser Gly Glu Leu Lys 
HI Glu lie Glu Lys III Lys Lys Cys Ser Glu Glu Phe Thr Ala Lys 
Leu Lys Gly Glu h?b Thr Asp Leu Gly Lys Glu Gly Val Thr Asp Asp 
Asn Ala Lys Lys Ala lie Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly 
Ala Asp III Leu Glu Lys Leu Phe Glu Ser Val Lys Asn Leu Ser Lys 

Ala 111 Lys Glu Met Leu Thr Asn Ser Val Lys Glu Leu Thr Ser 

390 395 



385 



<210> 61 
<211> 1196 
<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) . • • (H96) 



as £ £ a as s e £ a £ s £ s 85 s 

S £ £ 55 K S £ £ 85 £ 3i E E S 85 £ 
K 85 E E £ E E E E S 8S £ 8S E 85 E 

£ S IS £ £ £ E £ S E E £ S S3 £ 

55 

2 E 83 E 8S 85 E S 2 2 2 £ £ £ K £ 

7 0 

s s £ s £ 8S £ £ £ £ £ - - & i - 

85 90 

acc gaa tat aat cac aat gga tea ttg tta gcg gga get tat gca ata 
Thr Glu Tyr Asn His Asn Gly Ser Leu Leu Ala Gly Ala Tyr Ala 



100 105 



tea acc eta ata aaa caa aaa tta gat gga ttg aaa aat gaa gga tta 
Ser ?nr Leu lie Lys Gin Lys Leu Asp Gly Leu Lys Asn Glu Gly Leu 
115 I 20 125 



96 



144 



192 



240 



288 



336 



384 



# 



- &8/103 



aag gaa aaa att gat gcg get aag aaa tgt tct gaa aca ttt act aat 
Lys Glu Lys He Asp Ala Ala Lys Lys Cys Ser Glu Thr Phe Thr Asn 
130 135 140 

aaa tta aaa gaa aaa cac aca gat ctt ggt aaa gaa ggt gtt act gat 
Lys Leu Lys Glu Lys His Thr Asp Leu Gly Lys Glu Gly Val Thr Asp 
145 150 155 160 

get gat gca aaa gaa gec att tta aaa aca aat ggt act aaa act aaa 
Ala Asp Ala Lys Glu Ala He Leu Lys Thr Asn Gly Thr Lys Thr Lys 
165 170 175 



290 295 300 



aaa eta ata aca caa aaa tta gat gga ttg aaa aat tea gaa aaa tta 
Lys Leu He Thr Gin Lys Leu Asp Gly Leu Lys Asn Ser Glu Lys Leu 
305 310 315 320 



432 



480 



528 



576 



ggt get gaa gaa ctt gga aaa tta ttt gaa tea gta gag gtc ttg tea 
Gly Ala Glu Glu Leu Gly Lys Leu Phe Glu Ser Val Glu Val Leu Ser 
180 185 190 

aaa gca get aaa gag atg ctt get aat tea gtt aaa gag ctt aca age 
Lys Ala Ala Lys Glu Met Leu Ala Asn Ser Val Lys Glu Leu Thr Ser 
195 200 205 

cct gtt gtg gca gaa agt cca gec atg gta aat aat tea gga aaa gat 
Pro Val Val Ala Glu Ser Pro Ala Met Val Asn Asn Ser Gly Lys Asp 
210 215 220 

ggg aat aca tct gca aat tct get gat gag tct gtt aaa ggg cct aat 
Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro Asn 
225 230 235 240 

ctt aca gaa ata agt aaa aaa att aca gaa tct aac gca gtt gtt ctg 
Leu Thr Glu He Ser Lys Lys He Thr Glu Ser Asn Ala Val Val Leu 
245 250 255 

get gtg aaa gaa att gaa act ttg ctt gca tct ata gat gaa ctt get 
Ala Val Lys Glu He Glu Thr Leu Leu Ala Ser He Asp Glu Leu Ala 
260 265 270 

act aaa get att ggt aaa aaa ata caa caa aat ggt ggt tta get gtc 864 
Thr Lys Ala He Gly Lys Lys He Gin Gin Asn Gly Gly Leu Ala Val 
275 280 285 

gaa gcg ggg cat aat gga aca ttg tta gca ggt get tat aca ata tea 
Glu Ala Gly His Asn Gly Thr Leu Leu Ala Gly Ala Tyr Thr He Ser 

^ /-v r- i nn 



624 



672 



720 



768 



816 



912 



960 



1008 



aag gaa aaa att gaa aat get aag aaa tgt tct gaa gat ttt act aaa 
Lys Glu Lys He Glu Asn Ala Lys Lys Cys Ser Glu Asp Phe Thr Lys 
325 330 • 335 

aaa eta gaa gga gaa cat gcg caa ctt gga att gaa aat gtt act gat 1056 
Lys Leu Glu Gly Glu His Ala Gin Leu Gly He Glu Asn Val Thr Asp 
340 345 350 



gag aat gca aaa aaa get 
Glu Asn Ala Lys Lys Ala 
355 

ggc get gca gag ctt gaa 
Gly Ala Ala Glu Leu Glu 
370 

aaa gca get aaa gag atg 
Lys Ala Ala Lys Glu Met 
385 390 




att tta ata aca gat gca 
He Leu He Thr Asp Ala 
360 

aag eta ttt aaa gca gta 
Lys Leu Phe Lys Ala Val 
375 380 

ctt get aat tea gtt aaa 
Leu Ala Asn Ser Val Lys 
395 




get aaa gat aag 1104 

Ala Lys Asp Lys 

365 

gaa aac ttg gca 1152 
Glu Asn Leu Ala 



gag ctt ac H96 
Glu Leu 



<210> 62 
<211> 398 
<212> PRT 

<213> ospC Chimera 



<400> 62 
Met Arg Leu Leu 
1 

Ala Gin Lys Gly 
20 

Asp Gly Asn Thr 
35 

Asn Leu Thr Glu 
50 

Leu Ala Val Lys 
65 

Ala Ala Lys Ala 

Thr Glu Tyr Asn 
100 

Ser Thr Leu He 
115 

Lys Glu Lys He 
130 

Lys Leu Lys Glu 
145 

Ala Asp Ala Lys 

Gly Ala Glu Glu 
180 

Lys Ala Ala Lys 
195 

Pro Val Val Ala 
210 

Gly Asn Thr Ser 
225 

Leu Thr Glu He 

Ala Val Lys Glu 
260 

Thr Lys Ala He 
275 

Glu Ala Gly His 
290 



He Gly Phe Ala 
5 

Ala Glu Ser He 

Ser Ala Asn Ser 
40 

He Ser Lys Lys 
55 

Glu Val Glu Ala 
70 

He Gly Lys Lys 
85 

His Asn Gly Ser 

Lys Gin Lys Leu 
120 

Asp Ala Ala Lys 
135 

Lys His Thr Asp 
150 

Glu Ala He Leu 
165 

Leu Gly Lys Leu 

Glu Met Leu Ala 
200 

Glu Ser Pro Ala 
215 

Ala Asn Ser Ala 
230 

Ser Lys Lys He 
245 

He Glu Thr Leu 

Gly Lys Lys He 
280 

Asn Gly Thr Leu 
295 



Leu Ala Leu Ala 
10 

Gly Ser Cys Asn 
25 

Ala Asp Glu Ser 

He Thr Asp Ser 
60 

Leu Leu Ser Ser 
75 

He His Gin Asn 
90 

Leu Leu Ala Gly 
105 

Asp Gly Leu Lys 

Lys Cys Ser Glu 
140 

Leu Gly Lys Glu 
155 

Lys Thr Asn Gly 
170 

Phe Glu Ser Val 
185 

Asn Ser Val Lys 

Met Val Asn Asn 
220 

Asp Glu Ser Val 
235 

Thr Glu Ser Asn 
250 

Leu Ala Ser He 
265 

Gin Gin Asn Gly 

Leu Ala Gly Ala 
300 



Leu He Gly Cys 
15 

Asn Ser Gly Lys 
30 

Val Lys Gly Pro 
45 

Asn Ala Val Leu 

He Asp Glu He 
80 

Asn Gly Leu Asp 
95 

Ala Tyr Ala He 
110 

Asn Glu Gly Leu 
125 

Thr Phe Thr Asn 

Gly Val Thr Asp 
160 

Thr Lys Thr Lys 
175 

Glu Val Leu Ser 
190 

Glu Leu Thr Ser 
205 

Ser Gly Lys Asp 

Lys Gly Pro Asn 
240 

Ala Val Val Leu 
255 

Asp Glu Leu Ala 
270 

Gly Leu Ala Val 
285 

Tyr Thr He Ser 



Lys Leu lie Thr Gin Lys Leu A S p Oly Leu Lys Asn Ser Glu Lys Leu 
Lys Glu Lys He Glu Asn Ala Lys Lys Cys Ser Glu Asp Phe Thr Lys 
Lys Leu Glu Gly Glu His Ala Gin Leu Gly He Glu Asn Val Thr Asp 
Glu Asn Ala Lys Lys Ala He Leu He Thr Asp Ala Ala Lys Asp Lys 
Gly Ala Ala Glu Leu Glu Lys Leu Phe Lys Ala Val Glu Asn Leu Ala 
L ys Ma Ala Lys Glu Met III Ala Asn Ser Val Lys Glu Leu 



385 390 



<210> 63 

<211> H85 

<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) • • • (H85) 



<400> 63 tt gct tta ata gga tgt 48 

2 S 2 £ £ Sy £ £ 2 S «. La «, n. oiy cys 

1 5 10 

.- „„«. o^c tea att qqa tec tgt aat aat tea ggg aaa 96 
gca caa aaa ggt get gag tea att gga ^ ^ ^ ^ Qly Lys 

Ala Gin Lys Gly Ala Glu Ser lie uxy o x 3Q 

I" S £ E 2 K E 2 S S S 2 E 2 5 2 114 

ss £ s r. £ s e £ £ s ss £ e s *s £ 

£ E S £ S S K S 2 2 E £ S K S £ 

7 0 

£ £ E £ S 2 - S £ £ S K £ £ S £ 

85 90 

gaa gca aat egc aae gag tea ttg tta gca gga get tat aca ata tea 336 

Glu Ala Asn Arg Asn Glu Ser Leu Leu Ala Gly Ala Tyr ^ 
100 105 

£ £ £ £ £ £ 2 £ £ 2 £ 85 2 85 S - 3 " 
£ K £ £ £ K S 2 2 2 £ S 8! £ 2 E 432 



192 



240 



288 



130 135 



aaa eta aaa gat aat cat gca cag ctt ggt ata cag ggc gtt act gat 
Lys Leu Lys Asp Asn His Ala Gin Leu Gly He Gin Gly Val Thr Asp 
145 150 155 

aaa aat qca aaa aaa get att tta aaa gca aat gca gcg ggt aaa gat 
1" Sn Ala Lys Lys Ala He Leu Lys Ala Asn Ala Ala Gly Lys Asp 

170 



165 



aag ggc gtt gaa gaa ctt gaa aag ttg tec gga tea tta gaa age tta 
lyl Gly Sal Glu Glu Leu Glu Lys Leu Ser Gly Ser Leu Glu Ser Leu 
180 185 19° 

tea aaa qca act aaa gag atg ctt get aat tea gtt aaa gag ctt aca 
Ser Lys IS S Lys Glu Me? Leu Ala Asn Ser Val Lys Glu Leu Thr 
195 200 205 

aac cct qtt gtc cat ggt aat aat tea ggg aaa gat ggg aat aca tct 
Ser Pro Sal Val His oly Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser 
210 215 220 

aca aat tct act gat gag tct gtt aaa ggg cct aat ctt aca gaa ata 
III III Ser Ma Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie 
225 230 235 

agt aaa aaa att aca gaa tct aac gca gtt gtt etc gee gtg aaa gaa 
Ser Lys Lys lie Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu 
245 250 255 

gtt gaa act ttg ctt aca tct ata gat gag ctt get aaa get att ggt 
Val Glu Thr Leu Leu Thr Ser lie Asp Glu Leu Ala Lys Ala lie Gly 



260 265 



aaa aaa ata aaa aac gat gtt agt tta gat aat gag gca gat cac aac 
Lys Lys lie Lys Asn Asp Val Ser Leu Asp Asn Glu Ala Asp His Asn 
275 280 285 

gga tea tta ata tea gga gca tat tta att tea aac tta ata aca aaa 
Gly Ser Leu lie Ser Gly Ala Tyr Leu lie Ser Asn Leu lie Thr Lys 
290 295 30° 

aaa ata agt gca ata aaa gat tea gga gaa ttg aag gca gaa att gaa 
Lys lie Ser Ala lie Lys Asp Ser Gly Glu Leu Lys Ala Glu lie Glu 
305 310 315 320 

aag get aag aaa tgt tct gaa gaa ttt act get aaa tta aaa ggt gaa 
Lys Ala Lys Lys Cys Ser Glu Glu Phe Thr Ala Lys Leu Lys Gly Glu 
325 330 335 

cac aca gat ctt ggt aaa gaa ggc gtt act gat gat aat gca aaa aaa 
His Thr Asp Leu Gly Lys Glu Gly Val Thr Asp Asp Asn Ala Lys Lys 
340 345 350 

gec att tta aaa aca aat aat gat aaa act aag ggc get gat gaa ctt 
Ala He Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly Ala Asp Glu Leu 
355 360 365 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



gaa aag tta ttt gaa tea gta aaa aac ttg tea aaa gca get aaa gag 
Glu Lys Leu Phe Glu Ser Val Lys Asn Leu Ser Lys Ala Ala Lys Glu 
370 375 380 



1152 



atg ctt act aat tea gtt aaa gag ctt aca age 1185 
Met Leu Thr Asn Ser Val Lys Glu Leu Thr Ser 
385 390 395 



<210> 64 

<211> 395 

<212> PRT 

<213> ospC Chimera 



<400> 64 
Met Arg Leu Leu 
1 

Ala Gin Lys Gly 
20 

Asp Gly Asn Thr 
35 

Asn Leu Thr Glu 
50 

Leu Ala Val Lys 
65 

Ala Lys Ala lie 

Glu Ala Asn Arg 
100 

Thr Leu lie Thr 
115 

Lys Glu Lys lie 
130 

Lys Leu Lys Asp 
145 

Glu Asn Ala Lys 

Lys Gly Val Glu 
180 

Ser Lys Ala Ala 
195 

Ser Pro Val Val 
210 

Ala Asn Ser Ala 
225 

Ser Lys Lys lie 

Val Glu Thr Leu 
260 

Lys Lys lie Lys 
275 

Gly Ser Leu lie 
290 

Lys lie Ser Ala 
305 

Lys Ala Lys Lys 

His Thr Asp Leu 
340 



lie Gly Phe Ala 
5 

Ala Glu Ser lie 

Ser Ala Asn Ser 
40 

lie Ser Lys Lys 
55 

Glu Val Glu Ala 
70 

Gly Lys Lys lie 
85 

Asn Glu Ser Leu 

Gin Lys Leu Ser 
120 

Ala Ala Ala Lys 
135 

Asn His Ala Gin 
150 

Lys Ala lie Leu 
165 

Glu Leu Glu Lys 

Lys Glu Met Leu 
200 

His Gly Asn Asn 
215 

Asp Glu Ser Val 
230 

Thr Glu Ser Asn 
245 

Leu Thr Ser lie 

Asn Asp Val Ser 
280 

Ser Gly Ala Tyr 
295 

lie Lys Asp Ser 
310 

Cys Ser Glu Glu 
325 

Gly Lys Glu Gly 



Leu Ala Leu Ala 
10 

Gly Ser Cys Asn 
25 

Ala Asp Glu Ser 

He Thr Asp Ser 
60 

Leu Leu Ser Ser 
75 

Lys Asn Asp Gly 
90 

Leu Ala Gly Ala 
105 

Lys Leu Asn Gly 

Lys Cys Ser Glu 
140 

Leu Gly He Gin 
155 

Lys Ala Asn Ala 
170 

Leu Ser Gly Ser 
185 

Ala Asn Ser Val 

Ser Gly Lys Asp 
220 

Lys Gly Pro Asn 
235 

Ala Val Val Leu 
250 

Asp Glu Leu Ala 
265 

Leu Asp Asn Glu 

Leu He Ser Asn 
300 

Gly Glu Leu Lys 
315 

Phe Thr Ala Lys 
330 

Val Thr Asp Asp 
345 



Leu He Gly Cys 
15 

Asn Ser Gly Lys 
30 

Val Lys Gly Pro 
45 

Asn Ala Val Leu 

He Asp Glu Leu 
80 

Ser Leu Asp Asn 
95 

Tyr Thr He Ser 
110 

Ser Glu Gly Leu 
125 

Glu Phe Ser Thr 

Gly Val Thr Asp 
160 

Ala Gly Lys Asp 
175 

Leu Glu Ser Leu 
190 

Lys Glu Leu Thr 
2 05 

Gly Asn Thr Ser 

Leu Thr Glu He 
240 

Ala Val Lys Glu 
255 

Lys Ala He Gly 
270 

Ala Asp His Asn 
285 

Leu He Thr Lys 

Ala Glu He Glu 
320 

Leu Lys Gly Glu 
335 

Asn Ala Lys Lys 
350 



Ala lie Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly Ala Asp Glu Leu 

360 J " 



Glu Lys Leu Phe Glu Ser Val lJb Asn Leu Ser Lys Ala Ala Lys Glu 

370 375 380 

Met Leu Thr Asn Ser Val Lys Glu Leu Thr Ser 
385 



390 "5 



<210> 65 
<211> H84 
<212> DNA 

<213> ospC Chimera 

<220> 
<221> CDS 

<222> (1) . . . (H84) 



Ss 21 SS S 55 S£ ffi S S £2 SS SS £ 85 SS 

s: s: ss ss s: ss ss ss sg ss % ss - ss - "* 
ss ss ss s ss s ss ss ss ss ss f.; s: s? ss 

SS SS S IS IS SS Sj SS iS S SS SS SS £ ?" SS 
SS SS SS! SS SS Si SS SI SS SS SS SS £ SS SS SS 

65 70 75 

art aaa act att got aaa aaa ata aaa aac gat ggt agt tta gat aat 
III Lys Ma Se Gly Lys Lys He Lys Asn Asp Gly Ser Leu Asp Asn 

85 90 

SS 111 SS SS SS SS SS SS SS III Siy SS s s is sr. 

105 1X0 



a .r- t-ta ata aca caa aaa tta agt aaa tta aac gga tea gaa ggt tta 
Leu Thr Gin Lys Leu Ser Lys Leu Asn Gly Ser Glu Gly Leu 
115 120 125 

aa « r, aa aaa att acc qca get aag aaa tgc tct gaa gag ttt agt act 
lyt ITu Lys lie III Ala La Lys Lys Cys Ser Glu Glu Phe Ser Thr 

135 140 



130 



aaa eta aaa gat aat cat gca cag ctt ggt ata cag ggc gtt act gat 
Lys Leu Lys Asp Asn His Ala Gin Leu Gly lie Gin Gly Val Thr Asp 



96 



144 



192 



240 



288 



336 



384 



432 



480 



145 



150 



aaa a ct att tta aaa gca aat gca gcg ggt aaa gat 
E E E £ £ E n, L» Lys ,U *sn ». «. oly ft «P 

165 170 

£ E ss e e £ £ £ £ £ e £ £ e e £ 

180 185 

e £ s s £ s s £ s £ = - i s - £ 

195 200 

ss s ss ?s His e e £ £ E £ £ E £ £ £ 



one 220 

210 



S £ £ E £ s £ e £ e £ £ £ £ s £ 



225 



230 



528 



576 



624 



672 



720 



£ £ £ £ £ £ £ £ E £ £ a E S3 £ K 

245 250 

£ E £ £ £ £ £ £ £ E £ E £ £ E £ 

260 265 

E £ £ £ £ £ £ S E £ E £ E E E £ 

275 2 80 

E E £ £ £ a" ffi E £ £ £ £ £ £ £ £ 

2 95 

E £ £ £ E £ £ £ £ E £ £ £ E £ £ 
E £ E £ £ £ £ E £ £ £ £ £ £ § E 

325 330 

E £ E £ £ E £ E £ £ £ £ E £ S £ 

340 345 

£ E £ £ £ £ £ E E £ £ £ E E E E 
£ E £ £ £ £ S £ E £ £ E £ E E £ 

370 3 75 380 

qaq atg ctt get aat tea gtt aaa gag ctt ac 
Glu Met Leu Ala Asn Ser Val Lys Glu Leu 
385 390 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1184 



<210> 66 
<211> 394 
<212> PRT 

<213> ospC Chimera 



<400> 66 
Met Arg Leu Leu 
1 

Ala Gin Lys Gly 
20 

Asp Gly Asn Thr 
35 

Asn Leu Thr Glu 
50 

Leu Ala Val Lys 
65 

Ala Lys Ala He 

Glu Ala Asn Arg 
100 

Thr Leu He Thr 
115 

Lys Glu Lys He 
130 

Lys Leu Lys Asp 
14 5 

Glu Asn Ala Lys 

Lys Gly Val Glu 
180 

Ser Lys Ala Ala 
195 

Ser Pro Val Val 
210 

Ala Asn Ser Ala 
225 

Ser Lys Lys He 

He Glu Thr Leu 
260 

Gly Lys Lys He 
275 

Asn Gly Thr Leu 
290 

Gin Lys Leu Asp 
305 

Glu Asn Ala Lys 

Glu His Ala Gin 
340 

Lys Ala He Leu 
355 

Leu Glu Lys Leu 
370 

Glu Met Leu Ala 
385 



He Gly Phe Ala 
5 

Ala Glu Ser He 

Ser Ala Asn Ser 
40 

He Ser Lys Lys 
55 

Glu Val Glu Ala 
70 

Gly Lys Lys He 
85 

Asn Glu Ser Leu 

Gin Lys Leu Ser 
120 

Ala Ala Ala Lys 
135 

Asn His Ala Gin 
150 

Lys Ala He Leu 
165 

Glu Leu Glu Lys 

Lys Glu Met Leu 
200 

His Gly Asn Asn 
215 

Asp Glu Ser Val 
230 

Thr Glu Ser Asn 
245 

Leu Ala Ser He 

Gin Gin Asn Gly 
280 

Leu Ala Gly Ala 
295 

Gly Leu Lys Asn 
310 

Lys Cys Ser Glu 
325 

Leu Gly He Glu 

He Thr Asp Ala 
360 

Phe Lys Ala Val 
375 

Asn Ser Val Lys 
390 



Leu Ala Leu Ala 
10 

Gly Ser Cys Asn 
25 

Ala Asp Glu Ser 

He Thr Asp Ser 
60 

Leu Leu Ser Ser 
. 75 

Lys Asn Asp Gly 
90 

Leu Ala Gly Ala 
105 

Lys Leu Asn Gly 

Lys Cys Ser Glu 
140 

Leu Gly He Gin 
155 

Lys Ala Asn Ala 
170 

Leu Ser Gly Ser 
185 

Ala Asn Ser Val 

Ser Gly Lys Asp 
220 

Lys Gly Pro Asn 
235 

Ala Val Val Leu 
250 

Asp Glu Leu Ala 
265 

Gly Leu Ala Val 

Tyr Thr He Ser 
300 

Ser Glu Lys Leu 
315 

Asp Phe Thr Lys 
330 

Asn Val Thr Asp 
345 

Ala Lys Asp Lys 

Glu Asn Leu Ala 
380 

Glu Leu 



Leu He Gly Cys 
15 

Asn Ser Gly Lys 
30 

Val Lys Gly Pro 
45 

Asn Ala Val Leu 

He Asp Glu Leu 
80 

Ser Leu Asp Asn 
95 

Tyr Thr He Ser 
110 

Ser Glu Gly Leu 
125 

Glu Phe Ser Thr 

Gly Val Thr Asp 
160 

Ala Gly Lys Asp. 
175 

Leu Glu Ser Leu 
190 

Lys Glu Leu Thr 
205 

Gly Asn Thr Ser 

Leu Thr Glu He 
240 

Ala Val Lys Glu 
255 

Thr Lys Ala He 
270 

Glu Ala Gly His 
285 

Lys Leu He Thr 

Lys Glu Lys He 
320 

Lys Leu Glu Gly 
335 

Glu Asn Ala Lys 
350 

Gly Ala Ala Glu 
365 

Lys Ala Ala Lys 



ism 

<210> 67 

<211> 1184 

<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) . . . (1184) 

<400> 67 . . 

atg aga tta tta ata gga ttt get tta gcg tta get tta ata gga tgt 
Met Arg Leu Leu He Gly Phe Ala Leu Ala Leu Ala Leu He Gly Cys 
15 10 15 

gca caa aaa ggt get gag tea att gga tec tgt aat aat tea ggg aaa 
Ala Gin Lys Gly Ala Glu Ser He Gly Ser Cys Asn Asn Ser Gly Lys 
20 25 30 

gat ggg aat aca tct gca aat tct get gat gag tct gtt aaa ggg cct 
Asp Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro 
35 40 45 

aat ctt aca gaa ata agt aaa aaa att acg gat tct aat gcg gtt tta 
Asn Leu Thr Glu He Ser Lys Lys He Thr Asp Ser Asn Ala Val Leu 
50 55 60 

ctt get gtg aaa gag gtt gaa gcg ttg ctg tea tct ata gat gag ctt 
Leu Ala Val Lys Glu Val Glu Ala Leu Leu Ser Ser He Asp Glu Leu 
65 70 75 80 

get aaa get att ggt aaa aaa ata aaa aac gat ggt agt tta gat aat 
Ala Lys Ala He Gly Lys Lys He Lys Asn Asp Gly Ser Leu Asp Asn 
85 90 95 

qaa gca aat cgc aac gag tea ttg tta gca gga get tat aca ata tea 
Glu Ala Asn Arg Asn Glu Ser Leu Leu Ala Gly Ala Tyr Thr He Ser 
100 105 HO 

ace tta ata aca caa aaa tta agt aaa tta aac gga tea gaa ggt tta 
Thr Leu He Thr Gin Lys Leu Ser Lys Leu Asn Gly Ser Glu Gly Leu 
115 120 125 

aag gaa aag att gee gca get aag aaa tgc tct gaa gag ttt agt act 
Lys Glu Lys He Ala Ala Ala Lys Lys Cys Ser Glu Glu Phe Ser Thr 
130 135 140 

aaa eta aaa gat aat cat gca cag ctt ggt ata cag ggc gtt act gat 
Lys Leu Lys Asp Asn His Ala Gin Leu Gly He Gin Gly Val Thr Asp 
145 150 155 160 

gaa aat gca aaa aaa get att tta aaa gca aat gca gcg ggt aaa gat 
Glu Asn Ala Lys Lys Ala He Leu Lys Ala Asn Ala Ala Gly Lys Asp 
165 170 175 

aag ggc gtt gaa gaa ctt gaa aag ttg tec gga tea tta gaa age tta 
Lvs Gly Val Glu Glu Leu Glu Lys Leu Ser Gly Ser Leu Glu Ser Leu 
Y Y 180 185 190 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



Ill 



S E K K S ffi S2 - S E SS SS E 15 E - 

195 200 205 

anr .-j. att atc cat qgt aat aat tea aga aaa gat ggg aat gca tct 
Ser Pro Val ?S £S Gly Asn Asn Ser Arg Lys Asp Gly Asn Ala Ser 
210 215 220 

aca aat tct gec gat gag tct gtt aaa ggg cct aat ctt aca gaa at a 
Thr aJh Ser £a Lp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie 
225 230 

s s £ s s s: ss is ss & s s sa e a: 

245 250 

ot-h aaa acc tta ctt gca tct ata gat gaa ctt get acc aaa get att 
?£ III Thr Leu Leu Ala Ser lie Lp Glu Leu Ala Thr Lys Ala lie 

265 £IKJ 



260 



aat aaa aaa ata qgc aat aat ggt tta gag gec aat cag agt aaa aac 
fly ™l Lys lie fly Asn Asn Gly Leu Glu Ala Asn Gin Ser Lys Asn 



275 



280 



aM hn» t-ta tta tea qqa get tat gca ata tct gac eta ata gca gaa 
Thr Ser III Leu Ser Ify Ala Tyr Ala lie Ser Asp Leu lie Ala Glu 
290 295 300 

= = hf» aa t- ata tta aaa aat gaa gaa tta aag gaa aag att gat aca 
lyl Leu A^n fal lei Lys Asn Glu Ilu Leu Lys Glu Lys lie Asp Thr 
305 310 315 

get aag caa tgt tct aca gaa ttt act aat aaa eta aaa agt gaa cat 
Ala Lys Gin Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu His 

aca atq ctt ggt ctg gac aat ctt act gat gat aat gca caa aga get 
HI val Leu Sy Leu Lp Asn Leu Thr Asp Asp Asn Ala Gin Arg Ala 

345 



340 



att tta aaa aaa cat gca aat aaa gat aag ggt get gca gaa ctt gaa 
He leu Lys Lys His Ala Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu 
355 360 365 

aag tta ttt aaa gcg gta gaa aac tta tea aaa gca get caa gac aca 
Lys Leu Phe Lys Ala Val Glu Asn Leu Ser Lys Ala Ala Gin Asp Thr 

375 380 



370 



tta aaa aat get gtt aaa gag ctt aca agt cc 
Leu Lys Asn Ala Val Lys Glu Leu Thr Ser 
385 390 



<210> 68 
<211> 394 
<212> PRT 

<213> ospC Chimera 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1184 



<400> 68 



Met Arg Leu Leu He Gly Phe Ala Leu Ala Leu Ala Leu He Gly Cys 
Ma Gin Lys Gly Ala Glu Ser lie Gly Ser Cys Asn Asn Ser Gly Lys 
Asp Gly Asn Tnr Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro 
Asn Leu Thr Glu lie Ser Lys Lys He Thr Asp Ser Asn Ala Val Leu 
L eu 11 val Lys Glu Val "» Ala Leu Leu Ser Ser lie Asp Glu Leu 
fla Lys Ala lie Gly Lys Lys lie Lys Asn Asp Gly Ser Leu Asp Asn 
Glu Ala Asn Arg Asn Glu Ser Leu Leu Ala Gly Ala Tyr Thr lie Ser 
Thr Leu lie Thr Gin Lys Leu Ser Lys Leu Asn Gly Ser Glu Gly Leu 
Lys Glu Lys lie Ala Ala Ala Lys Lys Cys Ser Glu Glu Phe Ser Thr 
L ys Leu Lys Asp Asn His Ala Gin Leu Gly lie Gin Gly Val Thr Asp 
o!u Asn Ala Lys Lys Ma lie Leu Lys Ala Asn Ala Ala Gly Lys Asp 
Lys Gly val Glu Gil Leu Glu Lys Leu Ser Gly Ser Leu Glu Ser Leu 
Ser Lys Ala A^a Lys Glu Met Leu III Asn Ser Val Lys Glu Leu Thr 
Ser Pro III Val His Gly Asn Asn Ser Arg Lys Asp Gly Asn Ala Ser 



Thr III Ser Ala Asp Glu III Val Lys Gly Pro Asn Leu Thr Glu lie 



III Lys Lys lie Thr III Ser Asn Ala Val Val Leu Ala Val Lys Glu 
Val Glu Thr Leu III Ala Ser lie Asp Glu Leu Ala Thr Lys Ala lie 
Gly Lys Lys He Gly Asn Asn Gly III Glu Ala Asn Gin Ser Lys Asn 
Thr Ser Leu Leu Ser Gly Ala Syr Ala He Ser Asp Leu He Ala Glu 
Lys III Asn Val Leu Lys Asn Glu Glu Leu Lys Glu Lys He Asp Thr 
Ma Lys Gin Cys Ser Tnr Glu Phe Thr Asn Lys Leu Lys Ser Glu His 
Ma Val Leu Gly III Asp Asn Leu Thr Asp Asp Asn Ala Gin Arg Ala 
lie Leu Lys lys His Ala Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu 
Lys Leu Phe Lys Ala Val Glu Asn Leu Ser Lys Ala Ala Gin Asp Thr 

Leu III Asn Ala Val Lys Glu Leu Thr Ser 
385 3 90 



235 



<210> 69 

<211> 1209 

<212> DNA 

<213> ospC Chimera 



<220> 
<221> CDS 



<222> (1) • • • (1209) 

<400> 69 _ . <-»-;, at-a aaa tqt 48 



ass £ £ £ s £ s £ a £ s E £ 
s e £ S s s £ £ s £ - - - i " " 

£ E £ £ £ K £ £ £ £ S! £ £ £ 85 £ 
£ £ E E £ £ £ £ £ « £ £ - s e s 

55 

£ £ S3 £ £ £ E S 2 S £ £ £ £ 85 £ 

7 0 

S £ E £ E £ £ £ £ £ £ * - - *1 - 

85 90 

E £ £ £ £ e £ £ £ s E £ £ £ £ £ 

100 105 

£ £ £ £ £ £ £ £ £ £ £ s; £ E E £ 

115 120 

£ E £ £ E E E £ £ $ £ E E £ £ £ 
S| £ £ £ £ £ E all £ E £ E E £ £ £ 
E £ E £ £ £ £ £ £ £ £ £ £ - i - 

165 170 

£ E £ E E £ E £ £ £ E £ £ E £ £ 

180 185 

£ £ E S £ E £ £ E £ £ £ | - £ - 

S £ £ £ £ E £ £ £ & E £ £ E £ £ 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



one 220 
210 215 



aat cct gat gag tct gca aaa gga cct aat ctt acc gta ata age aaa 

Asn Pro Asp Glu Ser Ala Lys Gly Pro Asn Leu Thr Val lie Ser Lys 

225 230 235 240 

aaa att aca gat tct aat gca ttt tta ctg get gtg aaa gaa gtt gag 
Lvs He Thr Asp Ser Asn Ala Phe Leu Leu Ala Val Lys Glu Val Glu 
250 255 



245 



get ttg ctt tea tct ata gat gaa ctt tct aaa get att ggt aaa aaa 
Ala Leu Leu Ser Ser He Asp Glu Leu Ser Lys Ala He Gly Lys Lys 
260 265 270 

ata aaa aat gat ggt act tta gat aac gaa gca aat cga aac gaa tea 
He Lys Asn Asp Gly Thr Leu Asp Asn Glu Ala Asn Arg Asn Glu Ser 
275 280 285 

ttq ata gca gga get tat gaa ata tea aaa eta ata aca caa aaa tta 
Leu He Ala Gly Ala Tyr Glu He Ser Lys Leu He Thr Gin Lys Leu 
290 295 300 

agt gta ttg aat tea gaa gaa tta aag aaa aaa att aaa gag get aag 
Ser Val Leu Asn Ser Glu Glu Leu Lys Lys Lys He Lys Glu Ala Lys 
305 310 315 320 

gat tgt tec caa aaa. ttt act act aag eta aaa gat agt cat gca gag 
Asp Cys Ser Gin Lys Phe Thr Thr Lys Leu Lys Asp Ser His Ala Glu 
325 330 335 

ctt ggt ata caa age gtt cag gat gat aat gca aaa aaa get att tta 
Leu Gly He Gin Ser Val Gin Asp Asp Asn Ala Lys Lys Ala He Leu 
340 345 350 



aaa aca cat gga act aaa gac aag ggt get aaa gaa ctt gaa gag tta 
Lys Thr His Gly Thr Lys Asp Lys Gly Ala Lys Glu Leu Glu Glu Leu 
355 360 365 

ttt aaa tea eta gaa age ttg tea aaa gca gcg caa gca gca tta act 
Phe Lys Ser Leu Glu Ser Leu Ser Lys Ala Ala Gin Ala Ala Leu Thr 
370 375 380 

aat tea gtt aaa gag ctt aca aat cct gtt gtg gca gaa agt cca aaa 
Asn Ser Val Lys Glu Leu Thr Asn Pro Val Val Ala Glu Ser Pro Lys 

395 400 



385 390 

aaa cct taa 
Lys Pro * 
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768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1209 



<210> 70 
<211> 402 
<212> PRT 

<213> ospC Chimera 
<400> 70 

Met Arg Leu Leu He Gly Phe Ala 

1 5 
Ala Gin Lys Gly Ala Glu Ser He 
20 



Leu Ala Leu Ala Leu He Gly Cys 

10 15 

Gly Ser Cys Asn Asn Ser Gly Lys 

25 30 



\15 



Asp Gly Asn Thr 
35 

Asn Leu Thr Glu 
50 

Leu Ala Val Lys 
65 

Ala Lys Ala He 

Glu Ala Asn Arg 
100 

Thr Leu He Thr 
115 

Lys Glu Lys He 
130 

Lys Leu Lys Asp 
145 

Glu Asn Ala Lys 

Lys Gly Val Glu 
180 

Ser Lys Ala Ala 
195 

Ser Pro Val Val 
210 

Asn Pro Asp Glu 
225 

Lys He Thr Asp 

Ala Leu Leu Ser 
260 

He Lys Asn Asp 
275 

Leu He Ala Gly 
290 

Ser Val Leu Asn 
305 

Asp Cys Ser Gin 

Leu Gly He Gin 
340 

Lys Thr His Gly 
355 

Phe Lys Ser Leu 
370 

Asn Ser Val Lys 
385 

Lys Pro 



Ser Ala Asn Ser 
40 

He Ser Lys Lys 
55 

Glu Val Glu Ala 
70 

Gly Lys Lys He 
85 

Asn Glu Ser Leu 

Gin Lys Leu Ser 
120 

Ala Ala Ala Lys 
135 

Asn His Ala Gin 
150 

Lys Ala He Leu 
165 

Glu Leu Glu Lys 

Lys Glu Met Leu 
200 

His Gly Asn Asn 
215 

Ser Ala Lys Gly 
230 

Ser Asn Ala Phe 
245 

Ser He Asp Glu 

Gly Thr Leu Asp 
280 

Ala Tyr Glu He 
295 

Ser Glu Glu Leu 
310 

Lys Phe Thr Thr 
325 

Ser Val Gin Asp 

Thr Lys Asp Lys 
360 

Glu Ser Leu Ser 
375 

Glu Leu Thr Asn 
390 



Ala Asp Glu Ser 

He Thr Asp Ser 
60 

Leu Leu Ser Ser 
75 

Lys Asn Asp Gly 
90 

Leu Ala Gly Ala 
105 

Lys Leu Asn Gly 

Lys Cys Ser Glu 
140 

Leu Gly He Gin 
155 

Lys Ala Asn Ala 
170 

Leu Ser Gly Ser 
185 

Ala Asn Ser Val 

Ser Gly Gly Asp 
220 

Pro Asn Leu Thr 
235 

Leu Leu Ala Val 
250 

Leu Ser Lys Ala 
265 

Asn Glu Ala Asn 

Ser Lys Leu He 
300 

Lys Lys Lys He 
315 

Lys Leu Lys Asp 
330 

Asp Asn Ala Lys 
345 

Gly Ala Lys Glu 

Lys Ala Ala Gin 
380 

Pro Val Val Ala 
395 



Val Lys Gly Pro 
45 

Asn Ala Val Leu 

He Asp Glu Leu 
80 

Ser Leu Asp Asn 
95 

Tyr Thr He Ser 
110 

Ser Glu Gly Leu 
125 

Glu Phe Ser Thr 

Gly Val Thr Asp 
160 

Ala Gly Lys Asp 
175 

Leu Glu Ser Leu 
190 

Lys Glu Leu Thr 
205 

Ser Ala Ser Thr 

Val He Ser Lys 
240 

Lys Glu Val Glu 
255 

He Gly Lys Lys 
270 

Arg Asn Glu Ser 
285 

Thr Gin Lys Leu 

Lys Glu Ala Lys 
320 

Ser His Ala Glu 
335 

Lys Ala He Leu 
350 

Leu Glu Glu Leu 
365 

Ala Ala Leu Thr 

Glu Ser Pro Lys 
400 



<210> 71 

<211> 1179 

<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) . • • (1179) 



S S S S S 55 52 S S S S K S iS S K 
S SS E §S K 85 E SS 85 SS S E E E 15 *" 
S 8J E K S K K S S S SK S S K SB 5 

35 40 

aat ctt aca gaa ata agt aaa aaa att aca gaa tct aac gca gtt gtt 
Asn Leu Si Olu He Ser Lys Lys lie Thr Glu Ser Asn Ala Val Val 
50 55 6° 

ctg gcc gtg aaa gaa gtt gag acc tta ctt gca tct ata gat gaa ctt 
Leu Ala val Lys Glu Val Glu Thr Leu Leu Ala Ser He Asp Glu Leu 
65 70 75 

act acc aaa get att ggt aaa aaa ata ggc aat aat ggt tta gag gcc 
Ala Thr lyl Ma lie Gly Lys Lys He Gly Asn Asn Gly Leu Glu Ala 

85 90 

E SK £ S III S S Z2 E E SS S £ K S £ 

ioo i° 5 110 

K £ s: S 1" s m £ ?s s - - i - - - 

* 120 125 



is s is s s & e - S ss s ss £ £ £ s 

130 135 140 



s s s iz s: s: ?2 s ss s s - £ s ss £ 

145- 150 155 

aat qca caa aga get att tta aaa aaa cat gca aat aaa gat aag ggt 
lln III Gil Arg Ala He Leu Lys Lys His Ala Asn Lys Asp Lys Gly 



nrt aca. aaa ctt qaa aag tta ttt aaa gcg gta gaa aac tta tea aaa 
III IE £u lei Glu Ly! Leu Phe Lys Ala Val Glu Asn Leu Ser Lys 



180 



lit K "* K £ £ E - Si SS E SS £ S £ E 

195 200 205 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



att ate cat ggt aat aat tea ggg aaa gat ggg aat aca tct gca aat 
ne vll Til Gly Asn Asn Ser Gly Lys Asp Gly Asn Thr Ser Ala Asn 



672 



210 



215 220 



tct get gat gag tct gtt aaa ggg cct aat ctt aca gaa ata agt aaa 
Ser Ala Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser Lys 
225 230 235 240 

aaa att aca gaa tct aac gca gtt gtt etc gee gtg aaa gaa gtt gaa 
Lys He Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu Val Glu 
245 250 255 

act ttg ctt aca tct ata gat gag ctt get aaa get att ggt aaa aaa 
Thr Leu Leu Thr Ser He Asp Glu Leu Ala Lys Ala He Gly Lys Lys 
260 265 270 

ata aaa aac gat gtt agt tta gat aat gag gca gat cac aac gga tea 
He Lys Asn Asp Val Ser Leu Asp Asn Glu Ala Asp His Asn Gly Ser 
275 280 285 

tta ata tea gga gca tat tta att tea aac tta ata aca aaa aaa ata 
Leu He Ser Gly Ala Tyr Leu He Ser Asn Leu He Thr Lys Lys He 
290 295 300 

agt gca ata aaa gat tea gga gaa ttg aag gca gaa att gaa aag get 
Ser Ala He Lys Asp Ser Gly Glu Leu Lys Ala Glu He Glu Lys Ala 

315 320 



305 310 



aag aaa tgt tct gaa gaa ttt act get aaa tta aaa ggt gaa cac aca 
Lys Lys Cys Ser Glu Glu Phe Thr Ala Lys Leu Lys Gly Glu His Thr 
325 330 335 

gat ctt ggt aaa gaa ggc gtt act gat gat aat gca aaa aaa gee att 
Asp Leu Gly Lys Glu Gly Val Thr Asp Asp Asn Ala Lys Lys Ala He 
340 345 350 

tta aaa aca aat aat gat aaa act aag ggc get gat gaa ctt gaa aag 
Leu Lys Thr Asn Asn Asp Lys Thr Lys Gly Ala Asp Glu Leu Glu Lys 
355 360 365 

tta ttt gaa tea gta aaa aac ttg tea aaa gca get aaa gag atg ctt 
Leu Phe Glu Ser Val Lys Asn Leu Ser Lys Ala Ala Lys Glu Met Leu 
370 375 380 

act aat tea gtt aaa gag ctt aca age 
Thr Asn Ser Val Lys Glu Leu Thr Ser 
385 390 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1179 



<210> 72 
<211> 393 
<212> PRT 

<213> ospC Chimera 
<400> 72 

Met Arg Leu Leu He Gly Phe Ala 

1 5 
Ala Gin Lys Gly Ala Glu Ser He 
20 

Asp Gly Asn Ala Ser Ala Asn Ser 

35 40 
Asn Leu Thr Glu He Ser Lys Lys 
50 55 



Leu Ala Leu Ala Leu He Gly Cys 

10 * 15 
Gly Ser Cys Asn Asn Ser Gly Lys 
25 30 
Ala Asp Glu Ser Val Lys Gly Pro 
45 

He Thr Glu Ser Asn Ala Val Val 
60 



Leu Ala Val Lys Glu Val Glu Thr Leu Leu Ala Ser lie Asp Glu Leu 

Sa Thr Lys Ala lie lly Ly S Lys He Gly Asn Asn Gly Leu Glu Ala 

85 

Asn Gin Ser Lys Asn Thr Ser Leu Leu Ser Gly Ala Tyr Ala lie Ser 

10 0 105 
Asp Leu lie Ala Glu Lys Leu Asn Val Leu Lys Asn Glu Glu Leu Lys 

11R 120 125 

Glu Lys III Asp Thr Ala Lys Gin Cys Ser Thr Glu Phe Thr Asn Lys 

135 140 
Val Leu Gly Leu Asp 

111 Ala Gin Arg Ala lie Leu Lys Lys His Ala Asn Lys Asp Lys Gly 



Leu Lys Ser Glu His Ala Val Leu Gly Leu Asp Asn Leu Thr Asp Asp 



Ala Ala Glu Leu III Lys Leu Phe Lys Ala Val Glu Asn Leu Ser Lys 

1 fl 0 185 
Ala Ala Gin Asp Thr Leu Lys Asn Ala Val Lys Glu Leu Thr Ser Pro 

lie Val HI Gly Asn Asn Ser lly Lys Asp Gly Asn Thr Ser Ala Asn 

Ser III Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu lie Ser Lys 

lyl lie Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu Val Glu 

Thr Leu Leu Thr Ser lie Asp Glu Leu III Lys Ala lie Gly Lys Lys 

lie Lys Asn Asp Val Ser Leu Asp Asn Glu Ala Asp His Asn Gly Ser 

Leu lie HI Gly Ala Tyr Leu III Ser Asn Leu lie Thr Lys Lys lie 

Ser III He Lys Asp Ser Gly Glu Leu Lys Ala Glu lie Glu Lys Ala 

Lys Lys Cys Ser Glu III Phe Thr Ala Lys Leu Lys Gly Glu His Thr 

Asp Leu Gly Lys III Gly Val Thr Asp Asp Asn Ala Lys Lys Ala He 



Leu Lys Thr III Asn Asp Lys Thr Lys Gly Ala Asp Glu Leu Glu Lys 

Leu Phe III Ser Val Lys Asn III Ser Lys Ala Ala Lys Glu Met Leu 

370 375 380 

Thr Asn Ser Val Lys Glu Leu Thr Ser 
385 390 



<210> 73 
<211> 1178 
<212> DNA 

<213> ospC Chimera 

<220> 

<221> CDS 

<222> (1) • • • (H78) 

<400> 73 

atg aga tta tta ata gga ttt get 
Met Arg Leu Leu He Gly Phe Ala 
1 5 



tta gcg tta get tta ata gga tgt 
Leu Ala Leu Ala Leu He Gly Cys 
10 15 
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115 120 



SS £ £ £ £ S £ SS SS £ £ SS £ £ £ £ 



130 



96 



144 



192 



240 



288 



336 



384 



432 



*. = rt-i- aat ctq qac aat ctt act gat gat 

£ 5: £ SS SS SS 52 - SS «S «p - - »* »» S 

150 

£ K SS 5 S £ £ £ £ £ K £ £ S £ 35 

165 170 

S SS SS £ SS £ £ £ £ 151 & SS £ £ £ £ 

180 185 

K S SS £ £ £ £ £ £ vS £ SS £ £ £ £ 

195 200 

£ SS £ SS £ £ £ SS £ £ 3? i - - »■ ~ 

•j^q 2 15 

£ SS £ SS £ SS £ S?S £ £ £ £ SS £ £ £ 

225 230 

£ £ £ SS £ £ IS SS SS £ £ SS! £ IS £ SS 



480 



528 



576 



624 



672 
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act ttg ctt gca tct ata gat gaa ctt get act aaa get att ggt aaa 
Thr Leu Leu Ala Ser He Asp Glu Leu Ala Thr Lys Ala He Gly Lys 
260 265 270 

aaa ata caa caa aat ggt ggt tta get gtc gaa gcg ggg cat aat gga 
Lys He Gin Gin Asn Gly Gly Leu Ala Val Glu Ala Gly His Asn Gly 
275 280 285 

aca ttg tta gca ggt get tat aca ata tea aaa eta ata aca caa aaa 
Thr Leu Leu Ala Gly Ala Tyr Thr He Ser Lys Leu He Thr Gin Lys 
290 295 300 

tta gat gga ttg aaa aat tea gaa aaa tta aag gaa aaa att gaa aat 
Leu Asp Gly Leu Lys Asn Ser Glu Lys Leu Lys Glu Lys He Glu Asn 
305 310 315 320 

get aag aaa tgt tct gaa gat ttt act aaa aaa eta gaa gga gaa cat 
Ala Lys Lys Cys Ser Glu Asp Phe Thr Lys Lys Leu Glu Gly Glu His 
325 330 335 



^ gcg caa ctt gga att gaa aat gtt act gat gag aat gca aaa aaa get 

C X Ala Gin Leu Gly He Glu Asn Val Thr Asp Glu Asn Ala Lys Lys Ala 

W 340 345 350 

att tta ata aca gat gca get aaa gat aag ggc get gca gag ctt gaa 
He Leu He Thr Asp Ala Ala Lys Asp Lys Gly Ala Ala Glu Leu Glu 
355 360 365 

aag eta ttt aaa gca gta gaa aac ttg gca aaa gca get aaa gag atg 
Lys Leu Phe Lys Ala Val Glu Asn Leu Ala Lys Ala Ala Lys Glu Met 
370 * 375 380 

ctt get aat tea gtt aaa gag ctt ac 
Leu Ala Asn Ser Val Lys Glu Leu 
385 390 
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He Gly Phe Ala 
5 

Ala Glu Ser He 

Ser Ala Asn Ser 
40 

He Ser Lys Lys 
55 

Glu Val Glu Thr 
70 

He Gly Lys Lys 
85 

Asn Thr Ser Leu 



Leu Ala Leu Ala 
10 

Gly Ser Cys Asn 
25 

Ala Asp Glu Ser 

He Thr Glu Ser 
60 

Leu Leu Ala Ser 
75 

He Gly Asn Asn 
90 

Leu Ser Gly Ala 
105 



Leu He Gly Cys 
15 

Asn Ser Gly Lys 
30 

Val Lys Gly Pro 
45 

Asn Ala Val Val 

He Asp Glu Leu 
80 

Gly Leu Glu Ala 
95 

Tyr Ala He Ser 
110 
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Asp Leu lie Ala Glu Lys Leu Asn Val Leu Lys Asn Glu Glu Leu Lys 
Glu Lys ne Asp Thr Ala Ly. III Cys Ser Thr Glu Phe Thr Asn Lys 
Leu Lys Ser Glu His Ala HI Leu Gly Leu Asp Asn Leu Thr Asp Asp 
111 Ala Gin Arg Ala lie Leu Lys Lys Hi. Ala Asn Lys Asp Ly. Gly 
Ala Ala Glu Leu III Lys Leu Phe Lys Ala Val Glu Asn Leu Ser Lys 



Ala Ala Gin Asp Thr Leu Lys Asn Ma Val Lys Glu Leu Thr Ser Pro 
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lie Val H?s Gly Asn Asn Ser G !y Lys Asp Gly Asn Thr Ser Ala Asn 
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one 220 
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Ser III Asp Glu Ser Val Lys Gly Pro Asn Leu Thr Glu He Ser Lys 
Lys lie Thr Glu Ser Asn Ala Val Val Leu Ala Val Lys Glu lie Glu 
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Thr Leu Leu Ala Ser lie Asp Glu Leu Ala Thr Lys Ala lie Gly Lys 
Lys lie Gin III Asn Gly Gly Leu III Val Glu Ala Gly His Asn Gly 



Thr Leu III Ala Gly Ala Tyr Thr lie Ser Lys Leu lie Thr Gin Lys 



oqq 300 

290 2yb 



Leu Asp Gly Leu Lys Asn Ser Glu Lys Leu Lys Glu Lys lie Glu Asn 

3X0 

All Lys Lys Cys Ser Glu Asp Phe Thr Lys Lys Leu Glu Gly Glu His 



' ^ "1° 3" " 330 

Ala Gin Leu Gly He Glu Asn Val Thr Asp Glu Asn Ala Lys Lys Ala 

lie Leu lie Tnr Asp Ala Ala Lys Asp Lys Gly Ala Ala Glu Leu Glu 

Lys Leu Phe Lys Ala Val Glu Asn Leu Ala Lys Ala Ala Lys Glu Met 

370 375 
Leu Ala Asn Ser Val Lys Glu Leu 
385 390 
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: 4 tg°aga 5 tta tta ata gga ttt get tta gcg tta get tta ata gga tgt 48 
Me? Arg Leu Leu lie Gly Phe Ala Leu Ala Leu Ala Leu He Gly Cys 
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aaa ata ggc aat aat ggt tta gag gcc aat cag agt aaa aac aca tea 

Lys lie Gly Asn Asn Gly Leu Glu Ala Asn Gin Ser Lys Asn Thr Ser 

275 280 285 

tta tta tea gga get tat gca ata tct gac eta ata gca gaa aaa tta 
Leu Leu Ser G?y Ala Tyr Ala lie Ser Asp Leu lie Ala Glu Lys Leu 
290 295 300 



aat qta ttg aaa aat gaa gaa tta aag gaa aag att gat aca get aag 
Asn Val ill Lys Asn Glu Glu Leu Lys Glu Lys lie Asp Thr Ala Lys 
305 310 315 320 



caa tqt tct aca gaa ttt act aat aaa eta aaa agt gaa cat gca gtg 
Gin Cys Ser Thr Glu Phe Thr Asn Lys Leu Lys Ser Glu His Ala Val 
325 330 335 

ctt qqt ctq gac aat ctt act gat gat aat gca caa aga get att tta 
Leu IS Leu Lp Asn Leu Thr Asp Asp Asn Ala Gin Arg Ala lie Leu 
340 345 350 



aaa aaa cat gca aat aaa gat aag ggt get gca gaa ctt gaa aag tta 
Lys Lys His ila Asn Lys Asp Lys Gly Ala Ala Glu Leu Glu Lys Leu 
355 360 365 

ttt aaa gcg gta gaa aac tta tea aaa gca get caa gac aca tta aaa 
Phe Lys 111 Val Glu Asn Leu Ser Lys Ala Ala Gin Asp Thr Leu Lys 
370 375 380 

aat get gtt aaa gag ctt aca agt cc 
Asn Ala Val Lys Glu Leu Thr Ser 
385 390 
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<210> 76 
<211> 392 
<212> PRT 

<213> ospC Chimera 

Me?°Arg 6 Leu Leu lie Gly Phe Ala Leu Ala Leu Ala Leu lie Gly Cys 

1 5 10 15 

Ala Gin Lys Gly Ala Glu Ser lie Gly Ser Cys Asn Asn Ser Gly Lys 

20 25 30 

Asp Gly Asn Ala Ser Ala Asn Ser Ala Asp Glu Ser Val Lys Gly Pro 

35 40 45 

Asn Leu Thr Glu lie Ser Lys Lys lie Thr Glu Ser Asn Ala Val Val 

50 55 60 

Leu Ala Val Lys Glu Val Glu Thr Leu Leu Ala Ser lie Asp Glu Leu 

65 70 75 

Ala Thr Lys Ala lie Gly Lys Lys lie Gly Asn Asn Gly Leu Glu Ala 

85 90 95 

Asn Gin Ser Lys Asn Thr Ser Leu Leu Ser Gly Ala Tyr Ala lie Ser 

100 105 110 

Asp Leu lie Ala Glu Lys Leu Asn Val Leu Lys Asn Glu Glu Leu Lys 

115 120 125 

Glu Lys lie Asp Thr Ala Lys Gin Cys Ser Thr Glu Phe Thr Asn Lys 

130 135 140 

Leu Lys Ser Glu His Ala Val Leu Gly Leu Asp Asn Leu Thr Asp Asp 
145 y 150 155 160 
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<221> CDS 23Q) g ga tgt 
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<* 00> 77 tta tta ata g9» ^ 9 Al a Leu Ala 

a« feu Leu He Gly t tc a 999 ^aa 
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^4-=, ant- ata ttq aat tea gaa gaa tta aag 
aaa eta ata aca caa aaa tta agt gta ttg ^ ^ Lys 

Lys Leu He Thr Gin Lys Leu Ser Val Leu *^ 32Q 

aaa aaa att aaa gag get aag gat tgt tec caa aaa ttt act act aag 
Lys Lys lie Lys Glu Ala Lys Asp Cys Ser Gin y ^ 

eta aaa gat agt cat gca gag ctt ggt ata caa age gtt eag gat gat 
Leu Lys Asp Ser His Ala Glu Leu Gly He Gin ^ 
340 34S 

aaa aca cat qga act aaa gac aag ggt 

x„ m s £ si & - £ £ Si- & & asp LyB G1Y 

355 360 
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qtt gtg gca gaa agt cca aaa aaa cct taa 
?al val Ala Glu Ser Pro Lys Lys Pro 
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<210> 78 
<211> 409 
<212> PRT 

<213> ospC Chimera 



960 



1008 



1056 



1104 



1152 



^ aaa qaq ctt aca aat cct 1200 
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<400> 78 Ala Leu Ala L eu He Gly Cys 

Met Arg Leu Leu He Gly Pne A±a ueu ^ 15 

,L Oin Lys Gly Ma Glu Ser 11= 01, Ser Cys ,sn »» Ser 01, L,s 
,sp 01, ,s„ Sr Ser Ma »» ser ,1a ,sp .lu ser val L,s 01, Pro 
,s» Leu Sr Olu He Ser Lys L,s He Thr ,sp Ser ,s» ,1. V.1 Leu 
«, ,1. val L,s Olu val Olu ,1a Leu Leu Ser Ser He ,sp Olu lie 
S. ,1« L,s Ala lie 01, Lys Lys Ue His Olu ,s„ ». 31, Leu ,sp 
Thr Olu Tyr His ,s» 01, Ser Leu Leu ,1a 01, ,1a Tvr ,1a He 
Ser Thr Leu III L,s Gl„ Lys Leu ,sp 01, Leu L,s ». Olu 01, Leu 

115 , t rvQ q er Glu Thr Phe Thr Asn 

Lys Glu Lys He Asp Ala Ala Lys Lys Cys Ser Glu 

I 30 . 1 ^ TV To ,i rlv Lvs Glu Gly Val Thr Asp 

Lys Leu Lys Glu Lys His Thr Asp Leu Gly Lys Glu y ^ 

145 ~\ t rm Ala lie Leu Lys Thr Asn Gly Thr Lys Thr Lys 

Ala Asp Ala Lys Glu Ala lie ueu uy 175 
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nVlo rlll Ser Val Glu Val Leu Ser 
Gly Ala fllu 01« 1*. Gly L.ys Wu Phe Glu Ser ^ 

ws AXa Ala £ Glu Met - - - ~ «*■ SS S " 
Pro val III Ala .1. ser Pro U P» «- £ Oly As„ - s er 
Gly III Asp S.r Ma Ser SE »» Pro Asp GXu Ser Ala 01, « 
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S er X,s Ala III Gly W «. .1. ^ » Asp Oly Thr - »P » 

2" , n. Ms Glv Ala Tyr Glu He Ser 

Glu Ala Asn Arg Asn Glu Ser Leu lie Ala Gly Al^ y 

ws 2S xle Thr Gl» Lys HI - val Leu A,„ ser Glu Glu Leu Lys 
£ Lys ne Lys Glu Ala Lys »P Ser Gin Lys Phe Thr Thr Lys 

Leu Lys Asp ser «. OX. Leu OJY «• "« ^ £ ^ 

340 n t Tv q Thr His Gly Thr Lys Asp Lys Gly 

Asn Ala Lys Lys Ala He Leu Lys Thr His Giy ^ 

355 it t„o c?pr Leu Glu Ser Leu Ser Lys 

Al. Lys Glu Leu Glu Glu Leu Phe Lys Ser Gl^ 

370 s=n , pr val Lys Glu Leu Thr Asn Pro 

Ala Ala Gin Ala Ala Leu Thr Asn Ser Val Lys 4Q0 
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. val Val Ala Glu Ser Pro Lys Lys Pro 
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<210> 80 
<211> 402 
<212> PRT 

<213> ospC Chimera 

<«0> 80 la Leu A ia Leu Ala Leu lie Gly Cys " 

Met Arg Leu Leu lie Gly Phe Ala 15 

1 5 Tle rw Ser Cys Asn Asn Ser Gly Lys 

Ala Gin Lys Gly Ala Glu Ser He Gly Y 

20 p , la a s n Glu Ser Val Lys Gly Pro 

Asp Gly Asn Thr Ser Ala Asn Ser Ala Asp ^ 

Z 1 Sr «u xi. - - - - ~ - sr 6s ° al * T 
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oh. nu Ser Val Glu Val Leu Ser 
Oly Ala Glu Glu Leu Gly Lys Leu Phe Glu ^ 

180 , qpr val L ys Glu Leu Thr Ser 

Lys Ala Ala Lys Glu Met Leu Ala Asn Ser Val Ly ^ 

P 0 V3 1 iS -a Glu Ser Pro Lys Lys Pro Ser Met Val Asn Asn Se 
Gly HI Asp Gly Asn Thr Ser - Asn Ser Ala As P Glu Ser Val s 
g Pro Asn Leu Thr SS - Ser Lys Lys He Thr Olu Ser Asn A a 
245 „ Wal Glu Thr Leu Leu Thr Ser lie Asp 
Val Val Leu Ala Val Lys Glu Val Glu 2?0 

260 al Tie Gly Lys Lys He Lys Asn Asp Val Ser Leu 
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<211> 401 
<212> PRT 

<213> ospC Chimera 

< 400> 82 tip Glv Phe Ma Leu Ala Leu Ala Leu He Gly Cys 

Met Arg Leu Leu lie Gly Phe A 15 

1 5 Tlp nv Ser Cys Asn Asn Ser Gly Lys 

Ala Gin Lys Gly Ala Glu Ser He Gly Ser cy ^ 

20 c " Asp Glu ser Val Lys Gly Pro 

Asp Gly Asn Thr Ser Ala Asn Ser Ala Asp Glu ^ 

35 ,i Tie Ser Lys Lys He Thr Asp Ser Asn Ala Val Leu 
Asn Leu Thr Glu He Ser Lys uy 6Q 

: s. ~ ,vs - - s. - - - s- ~ ~ - giu 

s. «. «. - »• - - - «• s- - ~ Rsn r » 

Thr „n Tyr »s» lis »» «ly -~ - - «* IS " 

100 j III Glv Leu Lys Asn Glu Gly Leu 

Ser Thr Leu He Lys Gin Lys Leu Asp Gly 125 

I 01 „ £ n. - - - - c ~ «. ~ - T . =» 

s: ws «n «. *. s »p - «v & - «* - "* 3S 

„ «a .u »a n. - » «y - - v= 

ly U 0 1U O!. S -XV - - - - se, V tl «u V., « «r 



r*3 

190 



190 Thr ser 
^ val w . Glu TW 

SS T Glu se, -ro - - JJO ser val VJJ 

pro val Val *a Glu ^ ^ ,a ^ ^ 

G ly W »" 0W »0 seI W s W- u, MP 

Gly M o 2,5 ow ue .» GW M „ ox, *» 

,.i - $ tl , n. Giy w w °* S| oly ». ^ 

01» - »» ™ W ' Bi6 & «W »* W8 M » ser 

^ i. sw * GW w . - s CT6 set «. « 

- - - ws w " i « - - s» ws w :x ~ Si ~ 

v TW i,ys L6U T g jaa H e L6U 365 , giu 

r jf , Tvs Ala ^ a w 



385 
Leu 



<2 l0> 8 o^fi 
<2H> 123 A 6 



<212> DSA imera 
<213> ° sp 



<220> 48 
<221> CBS 236) g ga tgt 

<222> ^ M _ cg tta gf tta Gly C ys 

ttt get tta gcg Ala Leu 15 

<400> 83 at a gga ttt g ^ LeU Ala 

atg aga l*u He GIY tca ggg aaa 

Me t Arg LeU 5 tgt agt aat Qly Lys 

1 t gag tea att gga « r cyg ser A sn ^ 

t gcg aaa g* 

& Oin cct gct gac ff £ g ^ 

ttt 192 

S 40 aa ttacagat S -S^ 

t I aca gaa g fi £ - ^ ~ ^ 

cct aat ctt Glu xle 

pro ^ eu 
50 



288 
336 
384 
432 



rt ttg gtt tta tct .t 9 sp Glu 

aa q act tty * LeU ser so 
t gtt aaa gaa Tbr i*» v £ 

•a s s - . >t , 9ac £ - s s 

65 , t qgt caa aaa ata y Asn jv S n g5 

ctt ,ct aa, aaa £ £ gy Qln ,y S U 

ttg t ta g |fy g V 
t aat cag aat gg* g Le u Leu ^ ll0 
„ t act tta aat aa Mtl Gly 

g , lla ^ eU AS tta aaa aat tta « 

Ala ^ a XOO agt aaa ttg Lys AStl Leu 

cta ata aca gaa JJJ Leu ser Lys l25 
ata tea acc cta ^ Glu Ly fcfct 
n c er TW Leu 1 tat tec gaa y pYie 

11 115 a aag get aag •£ ^ ser Glu Glu 

aca gaa att -JJ * la x,ys L Y s Y Q 

qa a tta aag aca | ^ ^ W gct 
flu Leu L Y s 135 ggC a cag la 

130 cat gca gat Qly Ly s l6 o 

a cta aaa agt 03 is A la Asp 
V act aat aaa cta ^ r Gly act ^e 

K T hr Asn Lys 15 0 a cat 9 ^ r Th r 

I 45 aaa gca % £u Lys tbr Hxs ^ 5 

ace gat gat cat g £ J la Ala ^ l70 

Sr U 165 t tta ttt g f tea J ltt Gly 

aaa ttt aaa gat £ phe G lu Ser 

gat aaa ff £ ~ K - ^ « 

lap ^ s 180 act aat tea gtt ^ Glu L eu 

a act caa gt« g ° Le u TW Asn ser ^ 
ttg tta aaa gca £ a Gln val aat 
Leu Leu W- Ala aaa C ct cat a*g ^ ftsn 

t att gta 9f Pro Lys W 220 

a- C p ? 0 fal Val Ala Gl» a a 

Thr Ser t ga t gay Ala Lys 

210 tct act aat cc y Qlu se r ^ 

fly Pro Asn Leu ^ ^ tc t ^ ^ 

ct gt9 - gaaf^SgS. 

ttt tta ctg gf gtS Lys Glu val tt , 

E - - 5S t aat „, , r - - % % « - 

^tu Leu Ser Lys a get 

275 aa e gaa tea £9 at* J la oly Ala Ty 

aa _ ca aat cga aae | ger LeU 3 00 

^ % I" >»* hxq 5S 

290 
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528 

624 
6-72 



816 
864 
912 
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305 ^t- tat tec caa aaa ttt act 
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Thr Lys Leu Lys ^sp 345 
340 

^ ^ a rat qqa act aaa gac 

s s £ s £ £ s s £ £ s - s, « - - 

^ n-t- aaa tea eta gaa age teg 
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att aaa gag ctt aca 
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<210> 84 
<211> 411 
<212> PRT 

<213> ospC Chimera 



< 400> 84 Tl. Glv Phe Ala Leu Ma Leu Ma Leu He Gly Cys 

Met Arg Leu Leu lie Gly Phe ^ 15 

A, 3. W «V - - ~ - S " ^ S " gly 

Gly 3 ly „ l~ - ~ - f 0 " « h 

« » £. T„r 31. .1. ~ ^ ^ »> S " ^ 

: k - v. „ «. & - - - y - s - iie 

ts 70 , i.vs He MP M» Asn AB ° ° y 

Su «a ^ W ^ G1 ° «*" "o S Ma £ Rls 

*i> - S. «« - «v •« " a J» 1 Glu 

„, „ t Thr £ ne T ta 31U Ly. Leu »r «r? - ^ "° « 

£ X ta „u XX. £ ~ 2; ~ «. OXU P » 

s ; « ^ s sj - - - s •» - :i :: 

l« ■ n» Ala Ala He Leu Lys Thr Hxs Ala Thr Thr 

Thr Asp Asp His Ala Lys Ala ax ^ 175 

1 fi^ 



/4C 

«p Lys Oly Ma Ly. Olu Ph. Ly. A. JP Leu P>« Oiu Ser Val Olu Oly 
Leu Leu Lys Al. Ma Oln Val Al- Leu Thr Asn Ser Val Lys Olu - 
xh r ser Pro val V,! Al. 01. s.r Pro Ly. Ly. Pro Hi, ».t Al. Asn 
Asn s" oly oly Asp ser Al, ser Thr A.n Pro Asp 01. Ser Al, Lys 
£ y Pro Asn Leu Thr V,X He Ser Lys Lys ... Thr A.p Ser As„ Ala 
Ph . Leu Leu Ala val Lys Olu val olu Ala Leu Leu Ser ser lie Asp 
G1 „ Leu ser Lys Ala XI. oly Lys Lys lie Ly. Asn Asp Oly Thr Leu 
A sp As„ olu Ala Asn Ar 9 As„ Olu Ser Leu Xle Ala Oly Al, Tyr Olu 
XXe s.r Lys Leu He xhr Oln Lys Leu ser val Leu Asn ser Olu Olu 
Leu Lys Lys Ly. lie Lys Olu Ala Lys Asp Cys Ser Oln Lys Ph. Thr 
Th r Lys Leu Ly. ASP ser His Al. olu Leu Oly xle Oln ser v.l Oln 
*sp Asp AS» Al, Lys Lys Ala XI. Leu Lys Thr Hi. Oly Thr Ly. Asp 
Ly. Oly III Lys Olu Leu Olu olu Leu Phe Lys ser Leu olu ser Leu 
ser Lys Ala Ala Oln Ala AX, Leu Thr Asn Ser v.1 Lys Glu L.u Thr 
ft.n Pro val Val Ala III Ser Pro Lys Lys Pro 



